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COMPOSITIONS AND METHODS FOR THE TREATMENT 
AND DIAGNOSIS OF BREAST CANCER 

TECHNICAL FIELD 

The present invention relates generally to the detection and therapy of 

5 breast cancer. The invention is more specifically related to nucleotide sequences that are 
preferentially expressed in breast tumor tissue and to polypeptides encoded by such 
nucleotide sequences. The nucleotide sequences and polypeptides may be used in 
vaccines and pharmaceutical compositions for the prevention and treatment of breast 
cancer. The polypeptides may also be used for the production of compounds, such as 

10 antibodies, useful for diagnosing and monitoring the progression of breast cancer in a 
patient 

BACKGROUND OF THE INVENTION 

Breast cancer is a significant health problem for women in the United 
States and throughout the world. Although advances have been made in detection and 
1 5 treatment of the disease, breast cancer remains the second leading cause of cancer-related 
deaths in women, affecting ; more than 180,000 women in the United States each year. 
For women in North America, the life-time odds of getting breast cancer are now one in 
eight. 

- No vaccine or other universally successful method for the prevention or 
20 treatment of! breast cancer is c^imrently available. Management of the disease currently 
relies on a combination of early diagnosis (through routing breast screening procedures) 
and aggressive treatment, WMch may include one or more of a variety of treatments such 
as surgery, radiotherapy, chOTiotherapy and hormone therapy. The course of treatment 
for a particular breast cancer is often selected based on a variety of prognostic 
25 parameters,; including an analysis of specific tumor markers. See, e.g., Porter-Jordan and 
Lippman, Breast Cancer &73-100 (1994). However, the use of established markers 
often leads to a result that is- difficult to interpret, and the high mortality observed in 
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breast cancer patients indicates that improvements are needed in the treatment, diagnoa 
•"' arid prevention of the disease; . • ; •> ; . o-j'.vv-"^- 

' Accordingly, mere is a need in the. art for improved method? for therapy 

arid diagnosis of breast cancer. The present invention fulfills these needs, ,and v further 
5 provides other related advantagesi . - v ; r . r 

SUMMARY OF THE INVENTION ■ < ; • ; ; x;ii 
• Briefly stated, me subject^mvenfa^n 

for the diagnosis and therapy of breast cancer. In one aspect, isolated polynucleotides are 
provided, comprising (a) a mwk»tide'js«qi*^^ breast cancer 

10 tissue; relative to normal tissue; ^ or ( c ) 
a nucleotide sequence encoding an epitope of a polypeptide encoded by at least one of 
the above sequences; In- one embbdunefeti 3 the isolated .polynucleotide comprises a 
human endogenous retroviral sequence recited in SEQ ID NO:l ri In other embodiments, 
the' isolated polynucleotide comprises; a sequencerr^ited in^ 

15 '-26, i8-77, 142,:143,- 14^152^-154,166, .l^^^f-.^; 19^1?8, ,200^204, .?06, 207, 
209-214, 216, 218/ 219; 221-240,^ 243^ 247*25^ #k^#5^£^268, 269, 

- 271-273, 275, 276, 278, 280, 281, 284, 288,.291-298, r 3ftl n 3f)3,^07, 313, 314, 316 and 

In related embodiments, the isolated polynucleotide encodes an epto^ 
20 a polypeptide, wherein the polypeptide is encoded by : infl^^de.sequw«^that: (a) 
hybridizes to a sequence recited in any one of SEQ ID NO: 1, 3-26, ,28 : 77, 142, 143, 
: ; 146-152, 154-166, 168-176, 178-192,jl9 : 4,198, 200-2p4, 206, 207,. 209-214, 216, 218, 
219 - 221-240, 243-245, 247; 250, 251, 253, 255, 257-266, 268,269, 271-273, 275, 276, 
' - 278, 280, 28i; 284, 288, 291-298; 301-303, 307,: 313, 314, 316 and 317 under stringent 
25 conditions, and (b) is at least 80% identical to a sequence; recited in any. one of SEQ ID 
^ NO: 1, 3-26, ^28-77; 142, 143, 146-152, 154=166, 168-176, 178-192, 154rl?8,, 200-204, 
206, 207, 209-214, 216, 218, 219, 221-240, 243-245, 247, 250, 251> 25V255, 257-266, 
: ■ 268; 269; 271-273, 275, 276, 278; 280, 281 , 284, 288, 291-298, 30,1-303, 307, 313, 314, 
316 and 317. — >'■■>>■'-" -i ' • •' •-^:."':V .: 
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iv r In another embodiment, the present invention provides an isolated 

polynucleotide encoding an epitope of a polypeptide, the .polypeptide being encoded by: 
(a) a nucleotide sequence transcribied from the sequence of SEQ ID NO: 141; or (b) a 
variant' of said nucleotide sequence that contains one or more nucleotide substitutions, 
5 deletions, insertions and/or modifications at no ; more than 20% of the nucleotide 
positions, such that the antigenic and/or immunogenic properties of the polypeptide 
encoded by the nucleotide sequence are retained.: Isolated DNA sand RNA t molecules 
comprising a iiuefeotide ^ueh6b complementary to 1 a polynucleotide as described above 

' U arealstf^ ;-y. ; 

10 j Iri related -a^ 

vectors" com^S as described above and host cells transformed or 

'transfect&! ^. ^ rf 

'Mh ^ acid sequence 

encoded #y a £olyhuclikj^ aptibodies that bind to 

15 such polypeptides ^ inventive -polypeptides 

comprise the group consisting of SEQ ID NO: 

' : * in yet ahbthe^asp6fct,, methods are provided for detennining the presence 
of breast cancer in a patient. In one embodiment, the method comprises detecting, within 
20' at biological r sample : ft ? j^iype^tide»>as' f rdescribed- . above. In another embodiment, the 
nfcfhbttxb^ an RNA molecule encoding a 

• polypeptide as described ; ftbove.< In yet another embodiment^ the method comprises (a) 
intadenrially ihjecfing at patieftt with a polypeptide as idescribed above; and Qy) t detecting 
an immune response on the piatieht's skin and therefrom detecting the presence of breast 
25 cancer in th6 patient. In further embodiments; the present invention provides methods 
^ for determining the presence of breast cancer in a patient as described above wherein the 
polypeptide is encoded by a nucleotide sequence selected from the group consisting of 
v SEQ ID NO: 78-86- 144, 145; 153, 167, 177,^193, 199, 205, 208, 215, 217, 220, 241, 
x 1 -242, 246, 248, 249, 252, 256,^267, 270,; 274, 277, 2?9, 282, 283, 285-287, 289, 290 and 
30 sequences that hybridize thereto under stringent conditions. 



WO 00/61753 P^§fl}}(^2 

4 

In a related aspect, diagnostic kits useful in the determination of breast 
cancer are provided. The diagnostic kits generally comprise either one or more 
monoclonal antibodies as described above, or one or more monoclonal antibodies that 
bind to a polypeptide encoded by a nucleotide sequence selected from the group 

5 consisting of sequences provided in SEQ ID ISfQ: 78-86, 144, 145, 153, 167, 177, 193, 
199, 205, 208, 215, 217, 220, 241, 24? and246,248, 249, 252, 256, 267, ?7°> 274 > 277 > 
279, 282, 283, 285-287, 289, 290 and a detection reagent. 0 

Diagnostic kits are; also provided that comprise a first polymerase chain 
reaction primer and a second polymerase chain reaction primer, at least one of the 

10 primers being specific for a polynucleotide described herein. In one embodiment, at 
least: one of the primers comprises at least about 10 contiguous nucleotides of a 
polynucleotide as described above, or a ^ polynucleotide encoding a polypeptide encoded 
by a sequence, selected from thegjoiip cpnsis^^g of SEQ. ID NOt 78-86, 144, 145, 153, 
167, 177,193, 199,205,208,215^ 270, 

15 274y277,279;^ ... \. r . _ , .. 

> , r ^ Within another related aspwjt, the diagnostic ldt comprises at least one 
oligonucleotide probe, the probe being specific for a pol^ucleotjide described herein. In 
one embodiment, the probe comprises at least about 15 contiguous nucleotides of a 

^^ polynucleotide fr° m ^ e 

20 consisting of SEQ ID NO: 7$-$6, lfW, 145, 153^ 167, 1 77, 1 93, 1?9, 205, 208, 215, 217, 
220, 241, 242 246, 248, J249, 252,^56, 267,270, 27^, 277, 279, 282, 283, 285-287, 289 

and 290. . ; . t . Vl or ..; < t (?: .\ 

v ... . i5 , In another, related aspect, the present invention provides methods for 
monitoring the progression of breast cancer in a patient In one embodiment, the method 
25 comprises: (a) detecting an amount, in a biological sample, of a polypeptide as described 
above at a first point in time; (b) repeating . step (a) at a subsequent point in time; and (c) 
comparing the amounts of , polypeptide ^ (b), and therefrom 

monitoring the progression of lj>reast cancer in the parent. In another embodiment, the 
- • method comprises (a) det^ting an. amount, within a biological sample, of an RNA 
30 molecule encoding a polypqrtjki? as^d^cribed above at a first point in time; (b) repeating 



step (a) at a subsequent point in time; and (c) comparing the amounts of RNA molecules 
detected in steps (a) and (b)/and therefirom ni^ progression 6f breast cancer 

in the patient. In yet other embodiments, the present irivefitibn pix)vrdes methods for 
monitoring the progression of breast cancer in a patient as described abovd wherein the 

5 polypeptidie is encoded by a nucleotide" sequeiice w selected ffdrh tfc£ group* consisting of 
SEQ ID NO: 78-86^ 144^145^133; 167, 177, 193, ; 199, 20$; ibff, 2l£ 217, 220, 241, 
242, 246, 248, 249, 252, dS6?2&, 276, 277,^79;^ arid 
sequences that Hybridize therefc under stiihgerit conditions. : ^ 

hi still otiier aspects, ^annaceuticiai cbinpositionS^ which comprise a 

10 polypeptide as descrifcecl above m cbmbmafio acceptable carrier, 

and vaccines, which comprise a polypeptide ak described above in combination with an 
immunostimulant or adjuvant^ are provided. In yet other asjpects, the present invention 
provides pharmaceutical TOm^^tiom a^cl vac&irie^ ctiniprisixig' a polypeptide encoded 
by a nucleotide sequence selecfea from "the group consisting of SEQ It) N6: 78-86, 144, 

15 145, 153, 167, 177, 193, 199, 205, 217^20, 24 j, 242 lhd'246, 248, 249, 252, 

256, 267^70^274, 277^ 2^3/^85-287, 289, 290 arid sequences that hybridize 



thereto under stnngent conditions. 



In related aspects," the present invention provides riiethdds for inhibiting 
the development of breast can&r in a patieht, ^bniiirising administering to a patient a 
20 pharmaceutical composition' or vaccini as descnfed abovie. ' / , 

These and' other aspefcts of tlfe present invention will become apparent 
upon reference to the following detailed description and attached drawings. All 
references disclosed herein "are liereby ihcDrpoJated by reference in their entirety as if 
each was incorporated individually. " ' - 

25 BRIEF DEsbi^Tl6N OF THE Dl^MNGS j : ; ' ^ ; ^ : ^ , : 

Figure 1 shows 'thellM display PGR products^ separated by gel 
electrophoresis, obtained ^Tn ! 6I)^iK , ^^^ itom noMal breast tisstie 1 (lanes 1 and 2) 
and from cDNA prepared froni breast ^ tumor tissue frbm the sanie patient (lines 3 and 4). 
The arrow indicates the band cbirc^riding to Bl8A^L 
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Figure 2 is a northern blot comparing the level of B18Agl mRNA in 
breast tumor tissue (lane 1) with the level in normal breast tissue, 

Figure 3 shows the level of B18Agl mRNA in breast tumor tissue 
compared to that in various normal and rion-breast tumor tissues as determined by RNase 
5 protection assays. , 

Figure 4 is a genomic clone map showing the location of additional 
retroviral sequences obtaine4 from einds of Xbal, restriction digests (provided in SEQ ID 
NO:3 - SEQ ID NO:10) relative to B18AgL 

.Figures 5 A and :5B show . the sequencing strategy, genomic organization 
10 and predicted open reacting frame for the retroviral elem^ 

7 , Figure 6 shows jtie nucleotide s^upnce of the representative breast 

tumor-specific^c^^ . 

Figure 7 shows the nucleotide sequence of the representative breast 

tumor-specific cDNA r B17AgL : , , f 
15 ; , Figure 8 shows the nucleotide spq^ienc? of the representative breast 

■ tump , ri{ 

i , M Fieure 9 shows the nucleotide sequence of the representative breast 

: ; - :t^ ... v-;.- n „. t ^/. t ............. „. • - 

Figure 10 shows the nucleotide s^u^nce of tlie representative breast 

20 ; tumor-specific cDNA RlSAglb..*, , . ^ ,, ; . v < lt , . : : ,; r • r ^ ^ 

Figure 11 shows the nucleotide sequence of the representative breast 

v tvraor-specificcDNAB13;Agla i; r . . , r , 

Figure 12 shows the nucleotide .sequence of the representative breast 

; tumor-specific cDNABllAgl v : , , r MV . c ; t 
25 . / Figure 13 .shows the ; nucleotide sequence of the representative breast 

tumor-specific cDNA B3CA3c. 

Figure 14 shows the breast 

: tumor-specific qDNAB9C<jL v ; ^ V : 

; - ; , Figure 15. shows. the r nucleotide sequence of the representative breast 

30; tumor-specific cDNAB9CG3. v J , {; . . , t ; 
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,tfl ~ Figure 16 shows the nucleotide sequence of the representative breast 
tumor-specific cDNA B2CA2V " v; ' ' - ■ ' ; ■ " ••' • " :<: - ' - : - v •■■ 

Figure XI shows the nucleotide sequence of the : representative breast 
tumor-specific cDNA fi3CAi. iu 
5 Figure 18 shows the nucleotide sequence of the Tepresehtative breast 

tumor-specific cDNA B3CA5L" : 1 

Figure i 9> shows the nucleotide seqiierice bf the representative breast 
tumor-specific cDNAB3CA3. 1 1 

Figure 20 Shows the nucleotide sequence of the representative breast 
10 tumor-specific cDNA B4CAl^" wi^-r^u ~>;r^--: : ; ? : v 

j Figure 2 iX iepicte R^ breast tumor genes in breast 

tumor tissues (lanes 1 -8) arid normal breast tissues (lanes ^ 1 3) and H 2 6 (Lane 14). 

Figure 2 IB depicts kWPCft analysis of breast tumor genes in prostate 
tumors (lane 1, 2), colon tumors (lane 3), lung tumtfr (lane 4% notmal prostate (lane 5), 
15 normal colon (lane 6), nomaF kidney pane 7), norihal liver (lane 8), normal lung (lane 
9), normal ovary (lanes 10, 18), normal pancreases (lanes 11, 12), hormkl skeletal muscle 
(lane 13), normal skin (lane P f%, iio^ testes (lane 16), 

normal small intestine (lane 17), HBL-100 (lane 19); MCF-llA '(lane 20), breast tumors 
(lanes 21-23), H 2 0 (lane $4%ml& rolon^tmnbr (lane 25^ 
20 Figure 22 shows the recognition of d Bl lAgl peptide (referred to £ts Bll- 

8) by an anti-Bl 1-8 CTLlmef J - ivr ' :hy • ? '• : i 

Figure 23 shows the recognition of 'a cell 'line tran&lufced with the antigen 
Bll Agl by the Bl 1-8 specie clone Xir ' ^ v ^ ' 

Figure 24 shows recognition of a luiig adenocarcinoma line (LT- 140-22) 
25 and a breast adenocarcinoma line ^CXMA-1) by the Bl 1-8 specific clone Al . 

DETAILED DESCRIPTION OF Tlffi'lJ^NTlbN : 

As noted above, the present invention is ^ generally directed to 
compositions and methods for the diagnosis, monitoring and therapy of breast cancer. 
The compositions described herein include polypeptides, polynucleotides arid antibodies. 
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Polypeptides of the present invention generally comprise at least a portionof a protein 
&at is expressed at a greater level in human breast tumor tissue than in normal breast 
tissue the level of RN A encoding the polypeptide is at least 2-fold higher in tumor 
tissue). Such polypeptides are referred to herein as breast tumor-specific pplypeptides, 

5 and cDNA inolecules encoding such polypeptides are referred to as breast tumorrspecific 
cDNAs. Polynucleotides of the subject invention generally comprise a DNA or RN A 
sequence that ericbdes all or a portion of a polypeptide as i;describe4 -above, or that is 
complementary to such a sequence. 1 Antibodies are geriei^iy immune system proteins, 
of fragments; thereof; that ^ fcapab^ to a ; pprtipn of a polypeptide as 

to "described above. Antibodies can be produced by cell culture; ^ the 

genemtidn of ihdhoclonal antibodies as described herein, pr via transfection of antibody 

genes into suitable bacterial or mammalian .cell hosts;, in order to allow for the production 

of recombinant antibodies, v -f ^ I to! ^ r; - ,,•,,.:>'; : 

. Pplypeptides withfr the ; ^ but are not 

15 limited to, polypeptides (and epitopes thereof ^ human endogenous 

retroviral sequence, suclj £is the spq[uaice designed B18Agl (Figure 5 and SEQ ID 
.;. NO: 1); Alsp .within the spope of tbe r present invention are polypeptides encoded by other 
sequences within the; retroviral; genome containing B18Agl (SEQ ID NO: 141). Such 
sequences include, but are not limited to, foe sequences recited m SEQ ID NO:3 - SEQ 
20 ID NO:10 i BlSAgl has homplpgy tp tiie ga^ p30 gene of tfoe endogenous human 
retroviral element S7 1 , as described in Wemer et al., Virology / 74:225-238 (1990) and 
also shows hpmplogy to about thirty other retroviral gag genes, As discussed in more 
. detail below, the present invention also includes. a number of additional breast tumor- 
■ . specific polypeptides, such;as those encoded by ^ Ae nucleotide sequences recited in SEQ 
25 . ID NO: 1 1-26, 28-77, 142, 143, 146-152, 154^166, 168-176, 178-192, 194-198, 200-204, 
c 206, 207,, 209-214, 216, 218, 219, 221^240, 243-245, 247, 250, 251, 253, 255, 257-266, 
n;268, 269, 271 -273,, 275, 276,278, 280, r 2?l, 284, 288, 291-298, 301-303, 307, 313, 314, 
- 316 and 317. , n:y . . 

^ 3 ; r : As used herein* the term "polypeptide" encompasses amdno a 
30 any length, including full length proteins containing the sequences recited herein. A 
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polypeptide comprising an epitope of a.protew containing at sequence as described herein 
may consist entirely oftfie epitope^ ot may contain, additiQpal sequences. .The additional 
sequences may be derived from, the i native protpin pr nuijrhe heterologous, and such 
Sfeqlieiices may (but neectnot): possess immunogenic or antigenic properties. f . : 
5^ An ^'epitope,' 5 , ;as iised| herfein ris x ;aoppr^on pf.ja polypeptide^ that is 

recognized (/. 'Specifically bound) by a Bhcejl .and/o/ T-cett vsurfepe ( gntigen receptor. 
Epitopes "may- generally bebidentified; using? well * known techniquesiy such as those 
^ (Raven Press, 1993) 

" * and rSf^eri^s^cfted^tlrere Su6h teduiiques ^ include screcnm&.polypeptides derived 
10 from the native polypeptide for tihe iability>;to a-efagt with ;-mtigen-spec|Gc antisera and/or 
T-cell lines or eldi^ a pprtipiiythat reacts y^ith such 

antisera aiii^or^T-Gells- at leveKihat;isi; similar] rta the reactiyity of pie foil length 
polypeptide (e.g., in an ELISA and/or T-cell reactivity assay). rSuch spreens may 
generally be performed using methods well kn6\vh to those 6f drdinary skill in the art, 
15 such as those described in Harlow and Lane, Antibodies: A Laboratory? Manual, Cold 
Spring Harbor Laboratory, 1988/ B-cell and X-cell epitopes may alsb be predicted via 

. ;. i , '■ ■•*<•-. /> v, JNf . i , 

computer analysis. Polypeptides comprising^ ah'epitope of a r polypeptide that is 
preferentially expressed hi a'*ium6r'"tis^ or without additional amino acid 

sequence) are within the scope of the present invention. 

20 The teim "poiyk^ W uied herein, -means a single or double- 

stranded polymer of aeoxyriboniicleotide or' ribonucleotide bases and includes DNA and 
v corresponding RNA rtiofedules, including HnRNA and mRNA mblecules, both setose and 
anti-sense strands, and comprehends cDNA, genomic DNA and tecbmbihant DNA, as 
well as wholly or par^ally synthesized polyiiuclfetftide^ An HnRNA ; molecule contains 

25 introns and corresponds to a DNA mdlbchle in a generally otie-to-dne manner. An 
mRNA molecule coTTespohds to an liiRNA an3 DNA molecule fctirh wlhich the introns 
have been excised. A polynudleotide niay consist of an entire gene 5 ; or any portion 
thereof. Operable anti-sense polynucleotides may comprise a -fragment of the 
corresponding polynucleotide, and ihe definition of "polynucleotide" therefore includes 

30 all such operable anti-sense fragments. ? : ' 



WO 00/61753 PCTJ&f^^n 

10 

r-'t?: The compositions and methods of the present invention also encompass 
variants of the above polypeptides and polynucleotides.:: 

'A polypeptide ^variant," as used herein, is a polypeptide that differs from 
the recited polypeptide only in conservative sub and/or modifications, such that 

5 the antigenic properties of the polypeptide- are retained. In a * preferred embodiment, 
variant polypeptides differ from an identified sequence by substitution, deletion or 
addition of five amino acids or fewer. Such variants may generally be identified by 
modifying one of the above polypeptide ^ sequences,: and; evaluating the antigenic 
properties of the modified polypi 
0 described herein- Polypeptide Variants; pfeferabty/;exh^bit at least about 70%, more 
:? preferably at least about 90% and most ^prefprably >at lea^: alwut , 95% identity 
(determined asdescribed below) to the identified polypeptides, 
1 ; As used ^herein/ 

acid is substituted for another amino acid that has;simHar properties, ^ suich tiuit one skilled 

15 in the art of peptide bhemistry would expect ftfce - second^ 

5 hatiire of the polypeptide to be substantially unchjmged; ;In general; the following groups 

of amino acids- ^present 'conservative changes: :(i)(al^ prc 5 ^ly> gli^; asp, gin, asn, ser, 

thr; (2) cys, ser, tyr; tlfr; (3)val, ; ite, leu, met, ala, iphe; (4) jys^arg, his;, and (5) phe, tyr, 

: trp, his. '" ■'■'"■*' -yj^: v-..- ^? ; ;r cvv'i 

20 Variants may also, or alternatively, .contain other modifications, including 

the deletion or addition of amino acids t^t taye minimal influence on the antigenic 

properties, secondary structure and hydropathic nature of the polypeptide. For example, 

apolypeptide niay be conjugated to a signal (oj: leader) sequenop at the N-terminal end of 

> ...i the prqtein which co-translationaUy or posMi^latiqn^ transfer of the protein. 

25 The polypeptide may^ also be conjugated to a linker or other sequence for ease of 

synthesis, purification or identifipatipn of the polypeptide (e.g. , poly-His), or to enhance 

binding of the polypeptide to a solid support. For example, a polypeptide may be 

^ , - conjugated to an im 

A nucleotide /Vsuiant" is a sequence that differs from the recited 
30 nucleotide sequence in haying ~ one or more nucleotide deletions, substitutions or 
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additions; Such modifications may be readily introduced, using standard mutagenesis 
techniques, such as oligonucleotide*directed.< site-spepi^c mutagenesis as for 
example, by Adelman & ah (£>NA, 2:18a, 1983). r NUpleotide variants may be naturally 
©(xurtiug allelic variants, or' rion-naturally occurring;- variants/ . jVaiaant nucleotide 
■.*§■- sequences preferably exMbitat leasts 80% and 

most preferably 1 at least about 90% identity; (determined as described, below) to the 
recited sequence, ; • .\v/v.jj . v . (i;f (vn .. - ■ 

; . The breast lumorvantigens- provided by the;;present invention include 

variants that encoded byiDNA sequences wh?ch are substantially homologpys to one 
10 or more of the DNA sequences ipe&fic^^ 

& used herein; tefdrs to BN$ Sequences?that drercap&ble of hybridizing under moderately 
stringent conditions, -Siritaty^ in a 

solufioi^ofSXSSe^ 5X 
SSC, : b^dthight tir^&i4te 0.5X SSC; 

15 followefd by%^ Mnutes.with each of 2X, 0,5X and 0^2X SSC 

TOntaihiiig 0.1%- SDS: Such|hybIidi2ii^g ;DNA^sequ(ences are also vrithin the soope of 
this invention sequences that; due; to:, code degeneracy, ^encode an 

httmW6gehic pfoiypfcptidie thaVis^ncoded by a feybridizing DN A sequence, y 

Two nucleotide or polypeptide sequences are said to be "identical?* if the 

20 sequence of nucleotides or amino acid residues in the two sequences is the same when 
aligned for maximum correspondence as described bfeiow. Comparisons between two 
sequences are typically performed by comparing the sequences over at comparison 
window to identify and compare lo6al regions of sequence similarity.' A "comparison 
window" as used herein, refers to a segment of at least about 20 contiguous positions, 

25 usually 30 to about 75, 40 to about 50, in which a sequence may be compared to a 
reference sequence of the s&e numfcier of contiguous positions after the tWo sequences 
are optimally aligned. - r • 

Optimal alignment of sequences for comparison miay be conducted using 
the Megalign program in the Lasefgerie suite of bioiiforinatics software (DNASTAR, 

30 Inc., Madison, WI), using default parameters. This program embodies several alignment 
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schemes described in the following references: Dayhoff, M.O. (1978) A model of 
evolutionary cliange in proteins ^ Matrices for detecting distant relationships. In 
Dayhoff, M.O. (ed.) Atlas of Protein Sequence and Stnicture, National " Biomedical 
Resarch Foundaiton, Washington DC Vol. 5, Suppl 3, pp. 345-358; HSin J. (1990) 

5 Unified Approach to Alignment and Phylbgenes pp. 626-645 Methods in Enzymology 
vol. 183, Academic Press, Inc., San Diego, CA; Higgins, D.G. and Sharp, P.M. (1989) 
Fast and sensitive multiple sequence alignments on a microcomputer CABIOS 5:151- 
153; Myers, E.W. and Muller W. (1988) dptim^ aiighmerife m 
4:11-17; Rot^^ M. (1987) The 

1 0 neighbor joining method. A new method fdr recpnstmcting phylogerietic trees Mol Biol 
Eyql 4:406-425; Sneath, P.H.A, and ^ iSokal^ RjL (^^Nu^i^il Taxonomy - the 
Principles and Practice of Numerical Taxonomy, ^ Freeman Press, Sah Francisco, CA; 
Wilbur, W. J. and Lipman, DJ. (1983) Rapid similarity searches of hiicleic acid and 
protein data banks Prqc. Natl Acad, Set USA 80:72&736. 

■A5 : - ; ; v / Prefcaably, ; *he , ^"j*erc^.t^e 4 of s^uOTce identity" is 

determined by comparing two optimally aligned seque^peis oyer a window of comparison 
of at least 20 positipas, wherein , ^e PQttion of the ^Jj^ucleotide sequence in the 
: comparison window iiaayicomprisp additionsjor demons (ie. gaps) of 2Q percent or less, 
usually L 5 -to 15 percent, or 10 to 12 sequences 

20 (which does not comprise additions or ^ ^letiom) . for p^tm two 
sequences. The percentage is calculated by determining the number of ppsitipns at which 
the identical nucleic acid bases or amino acid residue occurs in both sequences to yield 
; the number of matched positions, dividing the, number x>f matched positions by the total 
humbgr of positions in the reference sequence (i.e. the window size) axul multiplying the 

25 results by 100 to yield the percentage of se^uepce identity. In general, polynucleotides 
encoding all or a portion of the polypeptides .described herein may be prepared using any 
of several techniques. For example, cDI^A 

be cloned on the basis of the; breast tumor-specific expression .of the corresponding 
mRNAs,; using differential display PGR. ..This, technique, compares the amplified 
30 products from RNA template prepared from normal and breast tmnor tissue. cDNA may 
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be prepared by reverse ; -^transcription of us^g a (dT) 1? AG primer. Following 
amplification of the cDNA using a random primer, a band corresponding to an amplified 
, product specific to the tumor KNA may be cut out from a silver stained gel and 
subcloned, into a suitable vector (e.g. ^. the T-vector, Novagen, Madison, WI). 

5 Polynucleotides encpdmg all or a portion of the breast tumor-specific polypeptides 
disclosed herein may be amplified from pDNA prepared as described above using the 
random primers shown in SEQ IDNd/87-125. 

iMtematively, a polynucleotide encoding a polypeptide as described 
herein (or a portion thereof) may be amplified from human genomic DNA, or from breast 

10 tumor cDNA, via ppl^i^^ra^e ^hain reaction. For this approach, B18Agl sequence- 
specific primers may be designed based qn the sequence provided in SEQ ID NO:l, and 
may be purchase^ or synthesized. Qne suitable primer pair for amplification from breast 
tumor cDNA is (5'ATq ^CT ; ^ ITp GGG GGC TGA CA) (SEQ ID NO: 126) and 
(5'CCG GTA TCT CCT CGT GGG TAT T) (SEQ ID NO: 127). An amplified portion of 

15 Bli&Agl may Sien T fee flsed 1 ^ Isolate *he Ml leiigtH gene from a human genomic DNA 



library of JromVbreatft MRBi bD^A libf^i Using W6ll kAown teclim^ues; siibh as those 
descnlfed in'^^^voolP^t ffiotecutdt* (^orM^ Wtdbdraidfy Manual, Gold Spring 
Aarbor'L (1989). Other sequences within the 

retroviral genome iha^ be similarly prepared by screening 

20 huri^ gra^ Nucleotides 
'trarala^ genome: shdwtfin SEQ ID NO: 141 may then 

^ : determined % clbhiftg the OTrte^hdin predictiflg the^open redding frames 

and cloning the i^p^firi %l>KI!A^uit3' : ac Vbctor contuniiig Viral- promoter, such as T7. 
Tlie resultiftg Con^tra teactiohi using techniques 

25 knd\m to mos6 of skill ih ih^sa^'-tb identify nuclebfidb' sequences which result in 
? expressed protein^ Similarly, primers s^ific^fof the remiainm breast tumor-specific 
" I^lypeptid^ on the nucleotide; siequences 

f; ** J 'provided 

v "RkSombiniabit polypeptides eridode^l by the 1 DNA 'sequences 1 described 
30 above may be readily 1 prepared from the DNA C sequences. For example* supernatants 
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frpm sxiitable host/vector systpins which, secrete recombinant protein or polypeptide into 
cultinre media may be first cpnc^nti^ted usmg aw Following 
concentration, the concentrate may be applied to a suitable purification matrix such as an 
affinity matrix or an ion exchange resin, ^ Finally, one or. more reverse phase ip?LC steps 
5 can he employed to.ftoAer piJu^ a recombinant polypeptide, r ; . .. 

, Ip : general, any ^pfra y those of 

ordinary skill in the art may be employed, to egress recombinant pplypeptides of this 
invention. Expression may be achieved in r ^ cell that has been 

tiansfqnped or. transfected w expression .vector containing a polynucleotide that 
10 : enqodes .a recombinant polypeptide. : ^uit^Me hp^ -celk prpkaryotes, yeast and 

higher euk^yotic cells. . Preferably, ; the host pells employed are £co/z,. yeast or a 
, mammalian cell line jsuch as. CQS or GHO; . . ,\ ; . > : . - > , 

Such techniques may also ber usjeg.,to. prepare pplypeptides comprising 
epitopes or variants pf the native polypeptides. , For 5 examples, variants of a native 
15 polypeptide may generaUy ^ as 
pUgp^ucleptidLerd^ted site^^c^c^mu^^nesi^ and sections pf the DNA sequence 
- may, be removed tot peimt pr^arati^ other 
. variants having fpwej than about 1 100, ai^p acid^, gnd.genpi^lly fewer than about 50 
: : . amino acids, may also be generated, by synthetic means, jjy^gtw^ known to 

20 those of ordinary skill, in Jhe art. : ,Fpr e^^mple^ such pplypeptides, may be sy^foesized 
using any of the cpn^ercially.av^labte the Merrifield 

Vl v spUd-ph^e. sjrntiiesis method, where amino acids are sequentially ; added to a . growing 
; . amino acid clmin. 5ec Merrifield, X Am. fhem, $oc. s 55:2149-2)46 (1963). Equipment 
for autprnated synthesis of polypeptides i? cprnmercidly available from suppliers such as 
25 Perkin Elmer/Applied BioSystems Division;, Poster, City, CA, atid ; may be operated 
/ r acqording tothemaniifacttire ; , 

: ; w , . • > . . : specific embodiments, pplypeptides of the present invention encompass 

■ t ; . ; amino acid sequences enppdpd by a polynucleotide having a sequence recited in any one 
ofSEQIDNO:l,3-26, 28-77, 142, 143, 146-152, 154-166, 168^1 76, A 78- 192 ,194-198, 
30 200-204, 206, 207, 209-214, 216, 218, 219, 221-240, 243-245, 247, 250, 251, 253, 255, 
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257-266, 268, 269, 271-273, 275, 276, 278, 280, 281; 28< 288, 291-298; 301-303, 307, 
313, 314, 316 and 317, and vana^dFsucti ^ p<rfj^tides; Pc^^dfes the scope 
of the? present invention aW include pol^^ by 
Sequentxs uikt hySridi^ to k' sequence recited nr ^ one" ttf SEQTD NOi l, 3-26, 

•5 28-77, 142, 143, 146-152; B^l6^ r 16^ 207, 209- 

' ' 214, 216,218, 219; 221^343-245; 250/25 1[ 253, 255/257-266, 268, 269, 271- 
273, 2^276/27^ 3 16 and 317 

un^der stritfgenr cbndMbrS/ arer at least 80% identical in 

oven^l sequence to the nucleotide 

iO sequence- is e^^s^ ^k^^']^t ! m htuioan bresist rambr tissue-thanm normal 
breast tissue. Xs v^isS^ u i£ti^htx^^^(Msr refers to'prewashmgin a solution of 
6X SSC, 0.2% SDS; hybridizing "at eS^^^C^tfiZ^-^S-'oV^gh^'foUowed by 
two washed df 3$ nimraes eMcn^m' lX S§C, SDS at 65°C and two washes of 30 
nimutes^h m0;2^ according to the present 

15 invention 1 ^ i •. " 

In r an6thet 1 ffifp^ of me present 
a^ublodieffinay^'e ^rep^ed try* iiny^o? i varieiylof techniques knoWto-those of ordinary 
skill iri the art. !: 'ifev^^ A Labdfatofy Manual, Cold 

Sprfog'HaVbbr^ J fcx>n&su^^ an immunogenMtoriipiising the 

20 polypeptide' is%r^^ wide variety of mammals (^.g.^inice, rats, 

rabbits, Sheep 5 or gbatey. : In mis s^;'ffie : polyp^tides ofthis invention may serve as the 
immunogeh without 5 modification: ^Alternatively; particularly for relatively short 
" polypeptides, a 1 superior immune re^onsb may be^licited' if the polypeptide is joined to 
a carrier protein; ; such as bovine serum L albunn^W keyhole limpet fi^dcyahin. The 

55 immunogen is injected into me! animal host, 1 preferably ' according to a predetennihed 
schedule incorporating one or more booster mmiumzations, and me animals are bled 

'•^ periodically: Polyclonal ahtib^Sies^eciric Tor the polypeptide may then be purified 
from such antisera by, ; for 'exam^ 

coupled to a suitable solid support 1 - -■>'■■ • * 
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, 7i Monoclonal antibodies ^ sj^ific for the antigenic polypeptide of interest 
, .may, be prepared, for example, ysing the tec^que of Kohler and Milstein, Eur. J. 
Immunol , 0:5 11 -5 1 9 ( 1 976), and improyeipeiits thereto. Briefly, these methods involve 
the preparation of immortal pell : lines c?pat)le of producing antibodies having ..the desired 
5 specificity (^reactivity, with the polypeptide of interest). Such cell lines may be 
r produced, for : example, spl^n ceils obtained from an animal immunized as 

described above. ; The spleen cells are then in^ with a 

myeloma cell fusion partner, preferably one that is syngeneic with, the immunized 
>•'' animal. A variety of fusion techniques may bf jemplpy ed. For example, the spleen cells 
10 and myeloma cells may be combined ,;With ; a nomp^c detergent for a few minutes and 
then plated at low density on a selective medi]^m that support the growth of hybrid cells, 
but not myeloma cells. A preferred . selection technique uses HAT (hypoxanthine, 
aminppterin, thymidine) selection. After ^ sufficient time, i^sually jabout 1 to 2 weeks, 
colonies of hybrids are observed. , Single colonies are selected and their culture 
15 superoatants tested for binding activjt^ against the polyp^tide. Hybridon^ haying high 
i reactivity an^ , r r? .. . ; 

r ^ ^ the supernatants of growing 

: [ hybridbma colonies. In addition, ; various techm^ employed to enhance the 

yield, such as injection of the; hybridoma cell line into the; peritoneal cavity, of a suitable 
20 vertebrate host* such as a mouse. Mpiiocionql antibodies piay then be harvested from the 
x ascites fluid or the blood. Contaminants may be Tf remoyed from th& antibodies by 
conventional techniques, such as chromatography,! ^el fiitratipn, precipitation, and 
U ^ extraction. Tlie^polypeptides of this ipven process in, 

for example, an affinity chromatography step. ; ; { v : ■.. 

25 ; ; Antibodies, may be used, fpr example, in methods for detecting breast 

cancerma patient Such methods involve using an apatibody to detect the presence or 
; , absence of a breast tumor-specific polypeptide described herein in a suitably biological 
• sample. As* used herein, sujtab^ include tumor or normal tissue 

biopsy^ : mastectomy, blood, lymph .node, serum or t^e, samples, or Other tissue, 
30; homogenate, or extract thereof obtained from a patient. 
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There are a variety of ^ay fom^ skill in 

the arf for using ah antibody to de^t pol^eptidie markers in a samplfe.i 5ee, e.g., Harlow 
and Lkrie, Antibodies: A Laboratory Mcihutil, Gold' Spring Harbor Lkboratory, 1 988. For 
"exafriplej, the assay may be jrofchri^ Wherein a protein 

^5 preparatibn from the biologiestl s^ple ^ transferred to 

a suitable membrane and allbw&I t6 react : with the antibody: - The presence of the 
antibody on the membrane irtky theri be detettetf tisirig a isuitel)le detect as 
' de^ribed below/ ' J ~ f; '"' t -^: r&ia' >: 

" " Ift another ^hft>8d2Sd^ " iV the :as§ay 1 r invdlVes the iise of 4 antibody 

TO" " iriimdbiiized on a solid^ si^p8rt ;; i£b ■^fiM ;v to' -'life / |k>iypeptide aiid : remove: it from the 

v? remaindef of the s^ple; r *%efe n&ay then be detected using a^second 

antibody of reagent that^c^ AltertatiVelyV a^ competitive assay 

may bfe utilized, in Which a ^H^^rtide is labeled %itfi a 'reporter group and allowed to 
bind to tiie immobilized aritibSdjjp after^ihcubatibn bf the antibody with the sample. The 

15 extent to whichxoi^ inhibitthe binding of the labeled polypeptide 

to the antibody is indicative of the reactivity of tthe sample witeithfe irfimobilized 
antibbdy, khdas a r^sulti &<if<i&^e d^ftfte cbhcentratibh*df |>b1ypeptide in the sample. 

The soiid^pptiit ffia^b^^hy material known to thdse of ordinary skill in 
the art to wWclrtHd arititibdy^ J F6f example, the solid support may be a 

20 test well in a midrotit^ p^e 'of a Wte^celiulose filter or other- suitable membrane. 
Aiteriiatively, the siipjid^^miy bfe'a fead 6r u disc, 1 such as glass, fiberglass j latex or a 

" plastic material surih aspfolyStyi^ also be a 

* ihagnietic "particle ot k fiberbpfic sfeic^dr, such as those disclosed- for example, in U.S. 
Patent No. 5,359,681. \ ^ ^ % . 

25" the antibody may be immobilized oii the solid support using a variety of 

techniques kiiown to those in the ~^wluch ai'b amply described in the patent and 
scientific literature. In thd context 'of the jireseW invention- tiie term "immobilization" 

* refers tb t>bth houcbvalent :: i£s^ikiibiiJ- : -^ch : '^-adsorpti6ni and coValerii attachment 
(Which may be d direct linkage between the ahtigen and functional groups on the support 

30 or may be a linkage by way of a 6ross4inking agent): Immobilization by adsorption to a 
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well in a rnicrotiter plate or to a membrane is preferred. In such cases, adsorption may be 
achieved by contacting] the antibpdy, in a suitably buffer, with the solid support for a 
; suitable, arppunt of time, ; The cpntact^ with temperature, but is typically 

between; ajbo^it 1 hour : and 1 day/ In .generd, contacting a well of a,pl^p,nucrotiter 
5 plate (suph; as ^polystyrene pr polyymylchlonde) Ayith an . amount of antibpdy ranging 
i rfrom about 10ng to ; about l ^g,c ^ is sufficient to 

immpbUize an adequate ^o^ -r: ^ f ^ <• > 

Cpvdent attachment of anti^dy,^^ also generally be 

^achieved by first reacting the suppp|t wth,a bi^ctipnal. jeagent that will jeact jvith both 
10 ;■} * the support and, a functional grpup^ such as a hy^oxyl pr amino group, on the antibody, 
v ^iFor. example, the antibody may be swppprts having an appropriate 

polymer coating using aldehyde group on the 

-support; with L anai^^^ Pierce 
Immunotechnology Catalog and Handbook ^M1)^^A12T^13)^ ... w , > , ; : ? 
15 < \)\ f :i>- . In certain eml^x^ of polypeptide in a sample 

«.vVis a two?antibpdy . ^dwich , ^sayi. This; ^say ,n?ay t& performed by first contacting an 
antibpdy /that has beenj ^ ipimpbi^i?ed on a : ^H£v;s^ well of a 

microliter plate; with the biologic^ sample,; sugh^a^ the sample 

, .i: are allbwed to bind to the immobilize ^ from 
20 .^th£,Jnunobiliz^ pplypeptide-^tibpdy ^ a 
reporter grpwp) capable of bwcjing- to a > (tifferent , site; ?pn the polypeptide; is added. The 
amount of second antibody foatremains is then determined 
i^rtijsing a method appropriate . v...- ;;; v j0; :/ - ;0 - 

y \ - v - More specifically, once f the <antil^y ^ as 
25 . described above, the remaining protein binding sites on the.suppprt ^,t^ 

Any Stable blocking those; of ^ orciin^. skUl m the ^it, such as bovine 

seruan albumin or Tween 20^ (Sigma Chemical Co., St Louis, MO). The immobilized 
; antibody is then incubated w& the sample, ^d ; ppl^ to the 

■: r antibody; The sample may be diluted \yith a suitable diluent^ such^ 
30 saline (PBS) prior to incubation:. In general, an appropriate cpatacj time (ie., incubation 
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time) lis that period of time that is Sufficient to detect the presence of polj^epticie' within a 
Simple obtained from dn indmd^witH br^ cancer. Preferably; the contect time is 
sufficient to achiev£a ! level of binding that is- at least 95%of ttet achieved at equilibrium 
' Kfctv^fe6n bound arid uiiboiihd pbl>T^tide : ; Ti ThoSe ' df ordinary skill in the art will 
V " 5 " recognize that tKe toe rie^ssa^ 

■ assaying the level of i)iiidirig thatfccctirS 6v6r a period of tinie. ~M rbobi temperature, an 
incubation time of about 30 minutes is generally sttfficlent- r ^ ^ v I ^ r - 

" an ^rcpriate ^ TSveen 20™^^e^sfecoiid antibody, 

lb which contains a rciptorter 1 ^Stip may then' b'e J adde& r to -thfe solid support. ■ Preferred 
^ ^ortto^^^s^incMe dhiyrktk <sucfi r as hor^serkdish perb&dase)!' substrates, cofactors, 
inhibitors; dyes^ radibn^i'^ grotips and bibtin." The 

conjugation of Mfil^dy^ i^^^fi^'-^feiSp ; may be &Meved ; us^^ methods 
known to those of ordinaiy sMll ih^d^/ ^ : ^ ^ * ■ \ ±- 
15 1^ s&toiid ' Mtfb6dy'is? th«i incubated with the immobilized antibody- 

polypeptide compiek fdi an amdutit%f titiie sufficient to detect the boundpblypeptide. 
An appropriate :; Motifti : Kf ! &i6e 1: inay g6ne^raH^ ^4eteri^ed by assaying the level of 
binding thai bfccliiS bver k period' ; bf liine. Uhbdtihd secbnd antibody is ' then removed 
tod bou^ The method employed 

20 'ibf detect^ group. For 

radio^ rnethods are generally 

? appropriate 1 SF^fro^ropic' methods may be ^ed t6 detect dyes, luminescent groups and 
^ fluorescent groups. Bibtm My^ 

group (coiriftidnly & f^ibadtiVie\br flubrtscferit gfotip'or ah enzyme). Enzyme reporter 
25 groups may 'geh&atiy -be detected ^ the addition of substrate (generally for a specific 
period of time), followed by q^trbscopic or other analysis of ^ th^reaction products. 

To determine'^ presence or absence of breast cancer, the signal detected 
from the reporter group that remains bound to the solid support is generally compared to 
a signal that corresponds to & : |)red6teimiried cutoff val^ established from non-tumor 
30 tissue. In one preferred embodiment, the cut-off Value is the avefage mean signal 
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obtained when the;immQbai^ : antibpdy, is mcubated with samples from patients without 
; breast cancer ; In general, a sample generating a signal that is three standard deyiations 
above the predetermined cut-off value, may be-:cpnsidered ^ In 
an alternate preferred embpdjment; , th^. ( cutoff .value is |deteraained using ^Receiver 
5 Operator Curves according^o th^e&od-iorSackett et al., Clipicd \ Epidemiology: A 
Basic Science for Clinical Medicine, p. 106-7 (Little Brown and Co., 4 °8$), , Briefly, in 
this embodiment, pthe cut-off vdue ; may ; :be, determined,frpm a plot of pairs of true 
positive rates sensitivity) and fplse positive rate%(10^ that cpmsppnd 

to each ppssible;cut-o;ff valued P^t 
10 that is the closest to the upper iefchand; corner «^the .^alue, ^iajt encloses the largest 
area) is the most accurate cut-off^aluei and N %san>pl? generating a ; sjgnaj that is higher 
than the cutoff value determined by .ithis^metiipd .may, be ...considered positive. 
Alternatively, the cut-off value may be shifted to the left along thp jpjot, to minimize the 
false positive rate, or to the right, to minim^the false negative rate. In general, a sample 
15 generating a signal that is Wgherrthan .^iCju^off^y^ determine^, by this method is 

consider^ positive for breast cancer.; :>hyy- -,-; : :,'iyw.-r .?.Jah\;.\. U: : r: \.\- 
■ ' = -In a relatediembo^jment, the:as^y;k^ ^ a ^°^1^?? u S- or strip 

test format, wherein the antibody; is ^ inm^bUized;on a membrane* ; such>s nitrpcellulose. 
In the flow-through test, the polypeptide, withm the ; sam^^ 
20 aritibody as the sample passes tmx)u^ t| en 
binds to the ahtibody-polypeptide complex as:* solution 
' flows i through the membrane. The detection; pf bound spcpnd .anybody may then be 
perftarned ^described -above;.: k'Ih 1** strip test format,,pne epd.pf the;membrane to 
■which antibody is bound is immersed- jn*;.solutipn ^.containing ,the sampfe.. ; T^e sample 
25 migrates along the membrane through* regipn containing second ^bpdy ; and to the 
area of immobilized, antibody..!, (>nQentratipn- pf second antibpdjr, ,at .the area of 
immpbilized antibpdy vindicates the ?, presence; .pf^- bre^ cancer,. , .. ^ the 
"' 'cpncentratipn pfsecphd antibody at that ;sjte,generates a patt?rn,;sueh as. a Une, that can 
be read visually. The absence pf such a pat^ indicates a negative result. In general, 
30 the amount pf antibpdy immpbilized pn the membrane is selected tp generate a visually 
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discernible pattern when the biological saniple contains a level of polypeptide that woiild 
be sufficient to generate a pbsitivfe sigiiai " in . JtHe : Swe^antib^dy sairfd wichi assay, in the 
foraiat 'disciissed atove-^'^I^fca^Fyy the ■ Amount 1 of ^ ^tibody hfanoftttlized- on the 
meinferlhe ranges frbfn about 25 ng -to about T ^&nd more preferably from about 50 ng 
r 5 to about 1 ^g^ ;l ^ small amount of 

' ' biological single. 7 J so;..;.; v-o-y- A-.-.h- -....N ■ ••>v.. : o Vj v H . ...^ - 

cancer in a patient may also be 
d^eiminfed^y ^^ud^^th^'Hwei-^ mRNA- encoding a breast 1 :..tumor-sppcific 
polypeptide descnbed hei^^wfthffi thei biological sample "ie.gi 9 a biopsy, mastectomy 
i6 anchor blood s^ to a ^redetermiaed cut-off value. Such an 

evisduatidii ^^y%e 'atfiieveS v^S^ixfy df a *m£ty&f methods known to those of ordinary 
skill in the airt" sudr %,^^r-^KcaH^e;c^ ^rtr%bridization land amplification by 
^iymefaseJ clia^reafeti^^ 1 °' ,J (U k^iim* c-d wv ,;v.- : V-. ■ r - 

V; £3r iexainpler cihain reaction may be used to amplify 

15 sequences fibm cDN& pr^pkfed^ *f¥dnr r RNA^'tfaat^ is.' isofaitdd from one r of the above 
biological samples. Sequence-specific primeirs for use in - such amplification may be 
designed based bfo t&£^e<^ 1, 11-86, 142-298 

30 1 -3 03, 357^ 3 13 , ? 3 t4j L 3l 6 and^l^ and^ may ; be purchased of ^tfthesijsed. In the case 
of Bl8Agl^as ric^ B18Agl-2 (5'ATG GCT ATT 

20 TtC GCR^ <3^ tA) \SEQ ID K3:126) andvB18Agl-3 (5'CCG QTA TCT CCT 
CGf GGGf TSffity PGR reaction = i^ducts c may, then be 

s^^t^ by ^ according to methods well known to 

those df brclin^ skill in tfce art! • Amplification is typically performed on samples 
obtained -fr6m''m^ rion-tumor tissue r from the same 

25 individual) 6r^m%imatched paifsfof tissue (tumor and non-tumor tissue from different 
individual^):; The amplification 1 reaction is preferably performed on serveral dilutions of 
cDKA spanning two orders^of Magnitude.^ A twofold or greater increa3e in.expression 
in several dilutioris : of *the tuiffidr saniple as compared to the same . dilution of the non- 
tumor skiiiple is consider^ ' 1 ' ; : * , ^ \- t : 
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. . v . % As used specific for a polynucleotide" 

, . means an.oUgoiiucleptide sequence that hgs at least about 80% identity, preferably at 
; : least abqut 90% and more preferably at least , about 95%, identity to the polynucleotide in 
question,; or an oligonucleotide sequence that is anti-sense to a sequence that has at least 
5 about 80% identity, preferably at least about 90% and more preferably at least about 
95%, identity to the polynucleotide in questipn. Primers and/or probes which may be 
usefully employed in the .inventive diagnostic methods ^ preferably have at least about 10- 
: ? 40 nucleotides., r In a preferred embodhnpnt^ tite ^lymerase chain reaction primers 
> comprise at leastabput 10 contiguous nupl?ptide$ of a pol^ucleotide that encodes one of 
10 the polypeptides disclosed 

the polypeptides disclosed herein. Preferably, oligonucleotide probes for use in the 
inventive diagnostic methods comprise at least about 15 contiguous oligonucleotides of a 
polynucleotide that encodes pne of thp polypepjddes disclpsed herein or that is anti-sense 
-.. / to a sequence that encode one of ^ Technique? for both 

15 PGR based assays and /n s/ta hybri#^ti known in the art 

■ ^ ; : Conve^pnal i RT-P^R protocols ming ^^pse and ethidium bromide 

staining, while topprtant in defining gene specificity, do not lend themselves to 
? diagnostic kit development became, of ^ in making them 

quantitative (i.e., construction of saturation and/or titration curves), and their sample 
: 20 ^throughput. This problem is oyer^nie by the, development of procedures such as real 
time RT-PGR which allows for assays to.be performed in single tabes, and in turn can be 
modified for use in 96 well plate e formats. In^firumentatjon to perform such 
; - methodologies are r , available from, Peridn pm^r/AppUed ^iosystems Division. 
- ; • Alternatively, pther fcgh t^ m 
; 25 combination with labeled (e.g., enzyme fluorescent, radipactive) antibodies to such 
r probes can 1 also be used in the development of 96 >yeU p r • , 

: : i ; In yet anp&er inethpd for ^ detenjuning the presence pr absence of breast 

cancer in a patient, one or more of the breast tumor-specific polypeptides described may 
be used in a skin test* As used herein, a, "skin test" is any a^say performed directly on a 
30 ; patient in which a . delayedrtype hj^ereemitivity (DTH) reaction (such as swelling, 
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" r&idehing or dermatitis) is mea^ure<i following inti^eirrial injection of one or more 
polypeptides as described above: Sutti injection may be acliueV^ using aiiy suitable 
device sufficient to contact the polypq)tide or pblypeptidies with dermat cells of the 
patient, such as a tuberculin syringe of 1 mE syrinige. Preferably, 1 thb Reaction is 

5 measiired at le^ 48 hours after iq 

The DlH reaction is £ 6eil-mediat^d immune tesponse, which is grteater in 
patients that liave been ekpds^d previously to a test antigen (/. e. , an immunogenic portion 
of a polypeptide employed, 6i a variant thereof). The re^oiise may measiu^d visually, 
using a ruler. " In general, ; a response thkt is greater than about 0.5 cm in diaineter, 

lb preferably greater l&an aboiif 5l6 c cfti "irf ' di^etdr; ^ a positive respoiis^ indicative of - s 
breast cancer. J \ 

are preferably 

forinuiated, for use iri'a skin tesC iiS pharmaceutical bo containing at least one 

^iyp^ptide and a 'pliya^ alcohol, or a 

15 buffer, &icii comi^^ abbve polypeptides in an 

amount raging from about" f fig to lOb jig, preferably frbiii' about 10 jig to 50 (ig in a 
volume 6f b.I^mt!' 'l^lerably, the ikiriet ^fcplbyed in* sucb pharmaceutical 
compositions is a saline sbititiori with appropriate preservatives, such as phenol and/or 
Tweeh 80™. r ^ jth v '^ UA : - 5 -'-* :7i;v ' < : - - • ^- . . - - - , 

20 tno&er assets of tnb present ihVentibh, the progression ahcl/or response 

to ti^tmenVbf a b^ by performing atiy of the afeoveassays 

over a period of ^me, f and evaluating' the change in the level of the response (/.e., the 
amount of pbiyjpeptide or riiRHA detected or; in the case of a skin test, the extent of the 
iirmriuiie r^spdrisb detected). 'For' ex&riiple, the -assays may be performed every month to 
25 every other month tor at jjteribd of 1 to 2 years. In general, breast cancer is progressing. in 
those patients in wWm ^e lfevel of the Response increases bver time. In contrast, breast 
cancer is hot progressing whbh'the signal detected either remains constant or decreases 

Lq further aspects of the present invention, the compounds described 
30 herein may bb usbd for thd immunotherapy of bfdast dancer.- In these aspects, the 
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• compounds (which may be pol)^ptides,ran^bodies or polynucleotides) are preferably 

- incorporated r into . pharmaceutical ^ compositions . or vaccines. Ptamaceutical 
compositions comprise one or more such compounds and a physiologically acceptable 
carrier. Vaccines may comprise one or inpre such compounds : in combination with an 

5 immunpstimulant, such as an .adjuyant or a lippsoine (wto jvyhich thp compound is 
; incorporated). An immqnostimulant may be any subs^oe that enhances or potentiates 
an immune response (antibody ^d/or cellrijij^ated) to an exogenous antigen. Examples 
of immimostimulants include adjjuyants, biodegradable niiprpspheres (e.g., pplylactic 
t galactide) -and liposomes (into whiph .the compound is ^cp^ppratedj^ee e.g., Fullerton, 

10. UvS^ Patent No. 4,235,877). ya^ine ^ 

M.F. Powell land ,MJ. Newman, -eds.,? "Yaccine £e;s!^^ adjuvant 
approach)," Plenum Press (NY, 1995). ^ vaccines 

r within the scope of the present invention ^pmy #lsp pontain Qther impounds, which may 
be biologically active . or fhiactiye^ of 

15 mother tumor antigens may be pijesent eitoer,mpoj^^ polypeptide or as a 

- j ^ separate compound, within the, composition pr v • • 

.,t- ;v ii; Alternatively^ of the 

polypeptides as described above, sjich tto ,^e ^1 in situ. In such 

vaccines, the DN A may be present witMn any qf.a variety pf 4?ii v ^rfy^^ s t0 
20 those of ordinary^ skill in the art, including ^ and 
>viral expression: systems; : Appropriate^ the 
^necessary DNA sequences for expression in^the patieipt^ch as ^ ^litaljle promoter and 

involve the : ^toimstratipn of a bacterium 
(such as Bdcillm^almtte^emn)\ that $xpresse$ . aji u^uiwgpnic pprtipn of the 
25 polypeptide on its cell surface. In a preferred embodiment^ the pHA, miay \pe introduced 
using : a viral expression systems {e.g. , vaccinia ■ or : pther n pox virus, retrovirus, or 
: adenovirus); which may involve the use of 3: nonpathogenic (def^tiye), replication 
> competent virus. - Techniques for incorporating DNA into, such expression systems are 
well known to those of ordinary sldU m ^ al50.be "nalced," as 

30 described,* for example, in Ulmer et ah, Science 25P:1745 r l 749, (1993), arid reviewed by 
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Cohen; Science 259:1691-1692 (1^3^T^4iptake : 6f ridked : 'DNA : &iay -be- incfeaited "by 
coating the DNA onto biodegr&tebie bealds, vfoich 'are efficiently trarisported into the 

Whilekiy suitable c^erknbwri tb ^ 
be employed in the phanhare invention^ the i^pe bf carrier will 

vary depending bh tfie mbd£ of adm^ adtnimstriation;> such as 

subcutaneous iiijectibri, the c^ier alcohol, a fat, a 

\vax or a buffer. For brii ^riiiiiSt^tfb'n, any of the above carriers' br a solid carrier, such 
as mannitol, lactose, i^bh, J nk^^it^ stearate, sodiiiin ; ^accharinej talcum, cellulose, 
10 giucose^su^ be- employed.? - Biodegradable 

' ' mcro^hercs p61yiyiA pbly^^coiate)"mSy also be employed as earners i for the 
pharmacbufr^ ^ \ ui.o;^/ v 

i4 Any of a V^&fy df ihifiiunb^m may : be' einployed in the vaccines 
of this ihvbhtibri For example- air ^djuvaht < riidy be included. Most adjuvants contain a 
15 substance ae&gjra rapid catabolisftt, such^as aluminum 

hydroxide or mineral oil, *uM J ^siM as~; lipid A, 

Bbriadella (pefiUkiis of ^cb&#£^ deriVfed proteins. Suitable adjuvants 

are i&i^erciSi^ I^reUiKl's Intom^iete Adjuvant and Complete 

: Adjuvant {brf& Mi)^fato?i^ DeM^M^i'M^lrcfc-AdjuVant- 65 '(Merck and Company, 
20 Iiic^'kah^ PA); aluminum salts such 

' as aliuninum ^liyitiro'xiS^ gel ^alurn^ aluminum phosphate; salts of calcium, iron or zinc; 
an insoluble 1 ^ acylated sugars; pationically or anionically 

derivatized pdiysk&hari36s, J ' ^^dlyphosphazdnesV ■ biodegradable, ^.microspheres; 
mbnbphospliot^l lipid A *iAd : qmr% a X:5^ki&^; subh as GKfrCSF orinterieukin-2, -7, or 
25 -12, may&sbbe^ : 6 . : j ■■■> : - v v; j 

"Within the vac&ines^ jprovided herein, the adjuvant composition is 
preferably designed toinduite an imm of the Thl type. High 

% levels oif ttil-^e cyto^ tend; to favor the 

induction of ceil mediated immiuie responses to i an administered antigen: . tmcontrast, 
30 high levels of Th2-type cytokines IL-5, IL-6 and IiMO): tend toe favor the 
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' induction "of humoral iihmune responses. . Following application of a vaccine as provided 
-herein; a- patient will isupport an ^immune^response that ^includes Thl- and Th2-type 
responses.; Within a preferred embodiment, in which a response is predominantly, Thl- 
: type, the level of ThL-type cytokines will increase to a greater. extent than <tiiejeyel of 
5 Th2-type cytokines. - .The levels of these cytokines may be \readily assessed using 
standard assays* For areviewiof; the families of cytokine, see Mosrnann. and Coffrnan, 
Arm. Rev. Immunol. 7:145-173,1989. : ■■■> / ; * ^ o > } < y : ~, , A ■. 1 ; 

• Preferred adjuvants for use m eliciting! . T ^- rpantly Thl-rtype response 
mcludeivfor example, & t combination of monopho: ^ ^ v ' preferably 3?de-0- 
10 acylated monophosphoryl -l^ds Av^SB^^X^ito^^^/^w.^ salt. MPL 

adjuvants are available from Corixa Corporatio., 3t ^attle,vW^A; -.se^ Ntent Nos. 
• 4,43*6,727; 4,877i611; 4,866,034 and -4^1^09^-^ A<Mdi^ oligonucleotides (in 
which the GpG dihucleotideis unm6ihylat»a) % % induec/a predorninantly Thl response. 
Such oligonucleotides are weUiaiowniand ^ 
15 and WO 99/33488; ; Immunostimulatory^DNA^ 4e^cpbed, for example, 

\^ S^ 'k ^ Science 275:352* .1996.- JAnofheryprefened adjuvant is . a. saponin, 
' preferably QS2HAquila Aiop£i«i^iBiitksa^..inc^ Frarninghamj, .MA^wbjch may be 
used alone or in 1 combination with ottter Mjiwaats, For {example, an .enhanced system 
involves the combination of a monopiiosphoryl lipid? A and sajK>mn deriyatiye, such as 
20 < the combination^ of QS21 and 3D-MPL scribed in WO. 94/Q0153, or ; a .less 
reactbgehic composition where the QS21 is quenched with choiesteH>l> as, described in 
WO 96/33739. Other preferred formulations comprise an piMnrvyater emulsion and 
' tocopherol. A particularly potent 1 adjuvant .foimulation involving QS21 , 3D-MPL and 
K; tocopherol m an- bU-m-water emulsion is described in WO 95/172-10.:; j ; ; 
25 - ^ Offier prefened- adjuvants fo^^ 

SAF- (CKron, J California, United States); ISCOMS (CSL), MF-59 (Chiron), the SBAS 
' ' series of adjuvants (e.g., SBAS-2ior SBAS^4, available -from ; SinithKline Beecham, 
Rixensart, Belgium); Detox (Ribi ImmunoChem Research: Inc„; Hamilton, MT), RC-529 
(Ribi ImmunoCheni -Research Inc., Hamilton, MT) and : Aminoalkyl glucosaminide 4- 
3& phosphates (AGPs)r -'^ v i:.. * v^L ■ -r.-.^ ' r 
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{ Any vaccine provided herein snay be prepared iismg weU known methods 
that insult in a combination of ra^ or 
6xcipieht; The compositions d^ribed here^ 

reiea^fe T6nhulatiotf (/;e;/ia^ formulation such as a capsule^ sponge- or^gel (composed of 
*5 polysaccharides; : f6r example) i that- effects a* sfow^release of ; compound .following 
" admfiu^tiori). j 7 known 
technology (see, e.g., Cbombes et al., Vaccine M1429-1438, 1996),^d administered by, 
for exiampfle, Sralf JeCt^^ implantation, on by implantation at the desired 

^ 'targ^'siteJ 1 Sust^^4:eteasfc^^ a polypeptide, polynucleotide or 

10 aritibbdy di^ereed-iria*^ jeserypir surrounded by 

^ * a rate controlling ^mSSMfe;-} » ■t^x^O- r,\r>/3 n-.-p- ^ir.y^.. -y^^.;^ 

; ' GSiKers fo^ biocompatible; aiid pa^y also 

be biodegnidable; 1 -preferably ^ fonrtulatr6n provides; a rela£yely;Co;istant level of active 
coni^nienVrMea^e; Stt6h feam^inetode^ciopaf&les of pply(lactijde-cprglycolide), as 
15 Well Wpdlyaei^ Qflier^delayed-release carriers 

include * stipxaiiiofed^fiir- >%ii49yectdts^ '.whicb/isoinpEiste. jBL non-liquid liydippliil%G: coxe (e.g., a 
^ ^ ot bli^os^ccharide)ioaad, < -^ptioi^y,/^:^^!!^ layer 

' c8fnpri^ing j an ^^jShiKc^conlpounii, ^uch as ^ phospholipid (^;^.^., U.S. Patent No. 
1 r 5,151,254 and PeT^Uc&tib^ WO 96/06638). The 

20 amoifat ( of'actiW cbmppto sustained release formiilation ; depends 

'upohthe site^f^jjla^ expected juration of release and the nature of 

* :v the r donditi6tf to'b^'tr^ated'bi^prevCTted:^ 1 '! r : > r \ t ~ ^ 
- ; ; * Any ^€>f a >vaiietyc^ employed > within 

pharmaceutic^ iotnpb^itions afid vaccines to facilitate: production of an antigen-specific 
25 imjfiuri^re^ antigen presenting 

cells' (APGs), *sucfi as, dendritic cSUsj -macrophages, B pells,: monocytes: and other cells 
^ ; ARCs. . Such cells may, .but need not, be 
& genetically modified td increase .the capacity for] presenting the antigen, to improve 
activation ahd/dr maintenance of the T cell response, to have anti-tumor ; effeqts per se 
30 and/or to be immunologically compatible with the receiver matched HLA 
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haplotype). r APCs majf ftpm any of a variety of biological fluids 

and organs, including tumor and peritomor^ .tissue§, and may be autologous, allogeneic, 
; ; syngmeicor xenpgei^ 

i ...... ^. Certain preferred embodiments of the present invention use dendritic cells 

5 : or progenitors thereof as antigenTpre^enting cells. Dendritic cells are highly potent APCs 
(Bancheieau and Stei^ and have been showp to be 

effective as a physiological adjuvant for eliciting prophylacti? or ; fte^peudc antitumor 
- c, immunity (see Timmerman and Levy, Ann Rw. Med 5^:507 r 52^, 1999). In general, 
: dendritic: cells; may be identified b^ed on fteirtyp^^ with 
10 marked ^cytoplasmic processes 7 ^ ability to take up, 

p process and present antigens ^vith high efficiency and tibeir ability to activate naiye T cell 
responses. Dendritic wlls may, ^ 

receptors or Hgands that are jaot cpmmonly fpj^d pa ( ^^^? ^ s ty v }? 0 01 vivo > 
and such modified dendritic qells : cpi^tei^Rl^e^ Jby, &e pi^ent invention* As an 
15 alternative, to dendritic ceUs, -^re^ (called 
v exbsdmes) may bp used within a^v^ine, ^ ^rtypgel^ 4:594-600, 

■2 yiDendritic; cells and .pTOgenitors ^a^ be pbtouned fiom peripheral, blood, 
: bone marrow, tumor-infiltrating cells* peritump^ ti^ 
20 ;i spleen, skin, vimbilical cord blpqd pr any pftejr/^ For example, 

V dendritic cells may be differentiated ex vrvp by adding a combination of cytokines such 
as GM-CSF, IL-4, -JLrlS: mAfo&.TNFioL';.1o cultures, of monocytes harvested from 
peripheral rblood. iAlternatively,,CD34 ppsitiye^ cells harvested from peripheral blood, 
umbilical cord blood or bone marrow may be differentiated into dendritic cells by adding 
25 to the! culture medium combinations of QM-rCSF, r IL-3, TNFa, CD40 ligand, LPS, flt3 
: .ligand and/or omeT compouhd(s) .tiiat induce dj^erentiation, rnaturation and proliferation 
< of dendritic cells. ; V . u;; y h : i : .,-; . .;■ . 

■■■■■ Dendritic cells, are ^ 
cells, .which allows .a; ■■ simple , way , to :discrirnir^,_b^tvy^ two weU characterized 
30 phenbtypesrHowev^ 
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intenhedifite stages of dififerenfiatibh. Irtifhature iieiiiWtic ^ ceUs eh^ctdri^ ai APC 
With "a hi£h capacity for antigeh Vt^^^"^' 'passing,; Svhich correlates 1 with 1 the high 
expression of Fey receptor and mannose reenter. The mature pfienotyp^ is itypic 
characterized by a lower expreksion ctf "the^ ^fiSi^; ! btit % High expression of cell 
* 5 surface molecule's H MHG, 

adhesion molecules (e.g., CD54' and CD11)' and coistim^ (egl; CD40, 

' CEtt^C^ v 1 i : ^ :o < ■ • < *• ' 

APCs may gene^ly' W' a 
polypeptfde of the preset that the 

10 polypeptide^ or an irrihiundgehi^ j^t^on^tHeWd^^* 1 is ekprefcsed on the cell surface. Such 
transfection may t^e jf place ex* vfv&^d&'d^ feomf>rising such 

tr^fected cells * may Ithen ^tijgfed^ for- ; ttic3^udf ptuposes,* as deserved herein. 
Alternatively, 'a 'gene delivery' vS iMW&ls dendritic of other antigen presenting 
cell may~t>eS^^ occurs in vivo u In vivo 

15 and ex vrvolu^ 

using any methods kno^ J in ^ in WO 97/24447; or the 

gene gun approach described by Mahvi et al., Immunology and cell Biology 75^456-460, 
1997. AnSgen loading of deik&Mc Mis niSy lfe achieved by incubating dendritic cells or 
progenitor cells with the ' pblypfepti^fej; i>KA!" (naked 6r%ithiri a plasmid vector) or RNA; 
20 or with mtigei^^re^^ vaccinia, fowlpox, 

adenovirus of lentivirus ve&io&j; Prior to ioadShg/ the^olypeptide may foe covalently 
conjugated to"ah v in^im^i6^^ partner that provides -T cell help (e.g., a carrier 
molecule). Alt^atav&y,' !i k ^ dendritic fcell may be pulsed with! a non-conjugated 
immiimblbgic^ paitn separately 6r in the pi^sSibe ofthe ^iypeptide. L 
25 Vaccines and pharmaceutical cbinpositfons may be presented in unit-dose 

t or inulti-dose contain^, siith ] as seated ampoiiles or vials. " Such containers are 
preferably hermetically sealed to preserve sterility of the formulation until use. In 
general/ formulations ma^ be stored suspensions/ soluttofts-6r emulsions in oily or 
aqueous vehicles. Alternatively, a : vadcirid or pharmaceutical composition may be stored 
30 in a freeze-dried Condition 'requiring only the addition of a sterile liquid carrier 
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imtnfcdiately priortouse. : U ;^ v-. 

' The above pharmaceutical compositions and vaccines may be used, for 
example, for the therapy of breast cancer in a p!atient. - As used herein, a "patient" refers 
to any warm-blooded animal, preferably a human. A patient may or may not be. afflicted 

5 with breast canber. Accor<^gly, the above pharmaceutical compositions and vaccines 
may be tised; to prevent the development of breast cancer or to: treat a patient afflicted 
: with breast cancer. In a preferred embodiment, the compounds are administered either 
prior to or following surgical 5 remoVai of piitfiary tumors, and/or treatment by 
administiktion of radiotherapy ari^ To prevent or 

10 slow the development of bf^t-: ^^ a 

compri polypeptides as ^described herein : may be administered to a 

patient. Alternatively, riiaked DNA or plasinid or viral vectdri encoding the polypeptide 
may be administered. For treating -a ^ pattern with breast; cancer^ the pharmaceutical 
composition or vaccine may comprise Oiie^ or Snore polypeptides, antibodies or 

15 polynucleotides ctompiementiuy 1 to DNA : ^iiobding ^^polypeptide as desmbed herein 

(e.#J aritisense RNA orantis^nse dieoxyribonticleotidebligonuck^ r;v ; 

Jloutes and fi^ueixcy^ wiU vary from 

individual to individual. In general, , the ph^maceuticd compositions an4 vaccines may 

rbe administered by injection; (e.fy intraaut^epus, intramuscular, intravenous or 

20 subcutaneous), intranasally (e.g., by aspiration) or orally. Between 1 Mid 10 doses may 

. \- be administered for a 52-week period. , Preferably, 6 dpses are actoinistered, at intervals 

of 1 months and booster vaccinations may be given periodically thereafter. Alternate 

protocols may be* appropriate for individual patiente. A suitable dose is an amount of a 

.compound that* when administered as described above, is capable .of promoting an anti- 

25 tumor immune response. Such response, can bp pip^tpred by measuring the anti-tumor 

antibodies in a patient or by yaccinerdepend^^ of cytolytic effector cells 

. ' capable; of kiUing the v patient's tumor cells in vitro c Sjich.vacQines shoiiJ4 also be capable 

; of. causing an immune response vthatjeads tp an improved climc^ outcome (e.g., more 

: : frequent remissions, complete or partial or lpnger A djsease-free survival) in vaccinated 

: . 30 patients , as compared Jo npn-yaccinated. patients, ^ .general, for pharmaceutical 

*, ... ... ............ , v „ ! . . 4 . * ■ . _ i^-- . . ; _„ " t ; . j ••• ; 
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compositions and vaccines comprising one or more polypeptides, the iiroount of each 
polypeptide present in a dose ^ges&Qtti about 100 |ig to 5 mg. Suitable dose sizes will 
►vary, with the size of the: patient, but will, typically, rapge from about 0.1 : mL to about 5 

5 i Polypeptides , disclosed herein may also. , be employed , in adoptive 

immunotherapy .forthe.treatme^ Ajdqptiye in^unotherapy may be.brpadly 

classified into either actiye^o^;^ Jn aptive iipmiinotherapy, 

treatment relies on the in v/vq? Stimulation, of the ; endogenous ho^, immune system to 
1 react against tumors with the ad^im (for 

10 example^ to v ,- Sf t 

■ ; ^ r ^ In passive ij^i^Otherspy, treatment involves the 4pUvejy of biologic 
. feajgehts withi established tun^r-inunMe i^apti\dty:(such as eflFeptor cells or r antibodies) 
that can directly or indirect ifiedia^e ^titumgr; effects, and does, not necessarily depend 
bn an ^ intact feost immune; system; Examples of .effe<^or/cells.inc|ude T lymphocytes (for 

15 examjpler GD8* % cytotoxic ^ ^ ? ipQ ? hocyte, j CD4+ ; : T-helper Mt tumor-infiltrating 
lymphocytes);" killer. c^s^(Nati^;^ cells), B 

cells, or antigen presOTting <xtiM (stictf ks dendritte cbils ahd'irfa&noFftiages) expressing the 
isclosed antigens.' T&e poij^^ may -also^be used to generate 

antibodies orlanti^^^ in U.S. Patent No.' 4,918,164), for passive 

20 immunotherapy. ' -„ v ( 

''"""TBie pr4domih^ for 
adoptive T immWotfierapy is t6 ^x)W iirimxine T^ells in vitro. " Culture conditions for 
expanding sihgle aitigeh-s^ific'T-cfells to several billion iniriumber with retention of 
aritigenWb^t^ tfe art; ' !; Thesis in ] vitro c^ture conditions 

25 typically utilize intermittent StirtiUdtidh with antigen; often in the presence of cytokines, 
such as l£-i, and non^Vid&^ r f6eder bells? } As * noted above, the iihmunoreactive 
polypeptides described Herein m ay be / ^ T cell 

cultures in order to gendrate'^^biebt ntuttbetf of cfells for immunotherapy. In particular, 
antigen-presenting celte, such'as dendritic;, macrophage or B^llS; may be pulsed with 

30 unmunoreactive polypeptides i or transfeiited with a pdlynttelebtide sequence(s), using 
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standard techniques well known in the art* •.. For cultured T-cells tp be effective in 

, therapy, the qultu^^TTce^ jtQ grow and, distribute widely and to survive 

long term in vivo: Studies . have demonstrated that cultured T-cells can be induped to 
grow vivo and to survive long terai in substantial numbers by repeated stimulation 

5 with antigen supplemented; witib IL^2 (jsee, for example, Cheeyer gt t . al. Ibid). 

The polypeptides disclosed herein may also ;be eniplpyed to generate 
and/or isolate tumor-reactive T-cells, which can then be administered to the patient. In 
one technique, antigen-specific T-cell lines may be generated by in vivo immunization 
with short peptides corresponding to immunogenic portions of the disclosed 

10 polypeptides. The resulting antigen specific CD8+ CTL clones may be isolated from the 
patient, expanded using standard tissue culture techniques, and returned to the patient. 

Alternatively, peptides corresponding to immunogenic portions of the 
polypeptides may be employed to generate tumor reactive T cell subsets by selective in 
vitro stimulation and e5q)ansion of autologous T cells to provide antigen-specific T cells 

15 which may be subsequently ti^fen^ to the patient as described, for example, by 
Chang et aL (Crit Rev, Oncol Hematol, 22(3), 213, 1996). 

Ip another embodiment, syngeneic or autologous dendritic cells may be 
pulsed with peptides corresppnding. to at least an immunogemc portion of a polypeptide 
disclosed herein. The resulting antigen-specific dendritic cells may either be transferred 

20 into a patient, or employed to stimulate T cell? .to provide antigen-specific T cells which 

; may, in turn* be administered to a patient. The use of peptide-pulsed dendritic cells to 
.generate ^tigen-specific T cells and the subsequent use of such antigen-specific T cells 
to . eradicate tumors in a inurine model |ias been demonstrated by Cheever et al. 
("Therapy With Cultured ,,T Cells: Principles; , Revisited, " Immunological Reviews, 

25; 157:W, 15>?7). : ... f ... ' , .! ^ I 

: t ^Additio^^vrcto^^ 
■ s into stein, cells , taken, from the patient and cjionally prppagated in vitro for autologous 
transplant back into* the same patient. In one embodiment, cells of the immune system, 
^ such : as T cells,; may ; be isolated from the peripheral blood of a patient, using a 

30 commercially available. cell reparation syrtem, such as CeUPro Incorittrated's (Bothell, 
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WA) CEPRATE™ system <see IJ.S. Patent No. 5,240,856; U:S; Patent No. 5,215,926; 

WO 89/06280; WO 91/16116 arid WO 95/07243). The J separated cells are stimulated 

with dhte" or more of the immxihor^ctive' polypeptides contained within a ; delivery 

vbhiete, such as a microsphere, to provide antigen-specific T cells. The population of 

-5- tumor ahtigen-spfebific T cells is then exptoded using standard techniques arid the cells 

f are administered back to the jratieht. - w 

The following Examples are offered by way of illtistratibh and riot by way 

of limitation. 

lo ; " ' ; '"" " :: • 

" * ^ " ' ' ' EXANffLES " ' ' 

, ; " ' EXA^tEl rii : '' ' -/ ■ ^ 

Preparaton of Breast TXjm 
is Differential Display RT-PCiEl ' 

This Example illustrates the ^paratioh of cDNA molecules encoding 
breast fumor-specific polypeptides using a (Hffetential display screen. 

A. Preparation of B18Agl dDNA md Chairacterization of mRNA Expfessidn 
20 Tissue samples were prepared from breast tiimor and nbnhal tissiie of a 

patient with breast cancer that was confirmed by pathology after removal from the 
patient. Normal RNA and tumor Rtt A was extracted fibrin the saniplei and iriRNA was 
isolated and converted into cDNA using a (dt) l2 AG (SEQ ID NO: 130) anchored 3' 
primer. Differential display PCR was then executed using a rartdbmly chosen primer 
25 (CTTCAACCTC) (S^ Amplifi^tioii c»nditioiis were standard buffer 

containing K5 mM MgCl 2 /20 pmbl of pririiei", 500 pnibl dNTPj and 1 uiiit of Taq DNA 
polymerase (Perkm-Elmer, Brarichbiirg, NJ). ' TOTty^ cycles of airijiiificatibn were 
performed using 94°C denaturatiori for 30 seconds; 42°C annealing for 1 minute, 1 and 72° 
C extension for 30 seconds.' An RNA ^gerpriiit containing 76 amplified pibdiicts was 
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, , obtained. = Although the RNA fingerprint ofhreast tumor tissue was over 98% identical to 
v , that of, the normal breast tissue, a band ^ w^is^repeatejdly, observed to be specific to the 
RNA fingerprint pattern of the tumor. -This band was cut put of a sily^st^etf gel, 
subcloned into the Trvectpr (I^pyagen,%Madison, WJ) and sequenced. 
5 . : r r The sequence of the; cDNA, referred to as B 1 8 Ag 1 , is provided in SEQ ID 

iNQ:l. A (btab^e search of GE^ANK^dEMPL 

initially cloned is 77% identical to the endogenous hum^ retro^ which 
, is a truncated retroviral element homologous to the Simian Sarcoma Virus .(SSV).. S71 
contains an incomplete gag genera portion of the /?oZ gene apd an LTRrlike, structure at 
10 the V tennwus^ 64% 
identical to SSV ; in the region c^ire^pndting to the P30 (g;ag) locus. , £ 1 8Agl contains 
three separate and incomplete . reajding . , frames a region which shares 

considerable homology to a wde^y^oje^ of gag proteins pf retroviruses which -infect 
v , mammals. In addition, the homolp^loJSXlj is not ju$t wtfiip the gag gene, but spans 
IS ^severdkbpf sequence^ i {J /r x - x . ... v ^ :; . : ^ . iu .... , 

i > v ; - h B18AgK«q^ computer analysis 

guidelines. RT-PCR ^plifipatip9 ^4^, ; m 30 seconds; 72°C, 

,. \ 30 seconds fo^^ mRNA sequence 

present at relatively Mgh; levels ia^ The primers used in 

20 c amphfication wereB 1 RAgl -1 (CTG CGT QAG OCA ATG) (SEQ JE> NO: 1 28) ^nd 
: :B18Ag^4 (CCG GAG GAG GAA GGT AGA GGA ATA) (?^Q ID NQ:129) at a 
i 3.5 mM magnesiinn concentrati 
; QGG GCC TGAvCA) (SEQ ID NO:126) ^d^X^Agl^^ CGT 
i GGG TAT T) (SEQ ID NO: 1217) at 2 mM ^gnesium at ; pH.9'.Sk >: Tte ; saiKi9 experiments 
25 showed exceedingly low, to nonexistent, levels of expression in #iis patient's normal 
breast tissue (^eeFfigure 1), RT^PCR expe 
: mRl^A is; present in ^ (fiPff 1 Brazilian arid American 

■ ru ':• patients) but ab^nt in, j or a^ 

corresponding to eaph cancer patient RT^PGR >analysis has.alsp shojyn tfiat the B18Agl 
30 transcript is not present in various normal tissues (including lymph node, myocardium 
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and liver) and present at relatively lowieVels in'PBMC and lung tissue. The presence of 
B 1 8 Agp rnRNA in breast tuhior ; §airpife9; and its ab'Sehce fronr normal br^asf tissue, has 
r^ri cbnfimed by ^ jt.^"^ 

The difre'ren^^^ tumor* tissue was also 

^ confirmed by KNase pro^ec'tibri asMiys: 'Figure s snows 1 the'level of B18Agl rnRNA in 
various tissue types a^'det Lanes 1-12 

represent Vatfdu^n^ Hrariou£ ! breast 
tumor ^sainple^ lahe^ 28-29 represent 

*"* r prostate' tumbV^ represent cbloh tumor samples; lane 33 represents 

icr normal abita; lane^ repifesen^ represents iibrmal skin, 

^ lane 36 re^resMs nb^mai c ryfiiph c ^oub; a ^^^ represents normal 'oVary? lane 38 
represents ribrrr&ti^ lane 40 represents j* 

first normal sioinath'^ lane 
42 repifeserits :'a iabrmal lungi'lane 4*3 l re^ifee1its ; n6rmal kidney; arid lane 44 represents 
1 5 normal pancreas. Interexperimental comparisorrwas facilitated by" including sc positive 
control ^NA^f knbwn^p^cm^ in eafclr assay iand normalizing the 

resiifrs ot me ^^^^^mm^'^^^piiSmt control' ' <] s± 

- ■ .«•. S,r> { 5'-^.f^r^^ lm ^g fc^t analysis has shown the B18Agl locus to be 
present in h\iman "genome iJNA 1{ as a single copy endogenous retroviral element A 
20 genomic " clone of ' appropriately K H^i ! kb" was isolated using the r imtiaf B18Agl 
sequenced a'prbhe. Four alidititirkl subclones were also isolated' by Xbal digestion. 
Additional retroviral sequences obtained from the ends of the Xbal 'digests 1 of these 
clones (locals as shdwh m Figme L 4) ar& sriown ks SEQ ID NO:3 - SEQ ID NO: 10, 
* r wBeife S EQ ID Ntf:S s&ws Ae lo&tibn Sf-rae' sequence labeled 1 0 in Figure 4YSEQ ID 
2i ? • •'NO:4^^bw^_ "rae-lo^btf -life '^kqitocV' labeled 11-29, SEQ 'ID NO:5 shows the 
location df the 1 ^uehce labeled of the sequence 

~" labeled 6, SEQ ID NO:7 showS'me loeatibn bf^me' sequence' labeled 12i-SEQ ID NO:8 
^ shows the' ib&tion of the ; sequencb labeled 13;SEQ ID NO:9 shbws'the lbcatidn of the 
sequence labeled 1 4 arid SEQ K> NO:l 0 shows tfie location of the sequence labeled 1 1 - 
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K _ Suteequent the 12-18 kb genomic clone 

; v , contains a retroviral ^element of about 7.75 }kb, ap ?hown in Figures 5 A ajid 5B. The 
u sequence of this retrovii^ element is show iiv SEQ ID NO: 141. The numbered line at 
; ; the top of Figure 5 A represents the sense strand sequence of the retroviral genomic clone. 
5 4 The box below this i line \ shows the portion of selected restriction sit^ , The arrows 
; : depict the : d^ element The 

direction of the arrow, shows whether the jingle-pass subclone ; sequence corresponded to 
v ■ the sense or anti-sense strand. Figure 5B.is a schematic diagram of the retroviral element 
containing BlSAgl depicting ^e organization pf v^ genes within the element The 
10 open boxes correspond to predicted : ^<U;^^ a methionine, found 

^through elemept. Each of the six;likely reading feim^s i? shp^oi, as indicated to 

the left of theb strand. 

. ^ Using the cDNA of SEQ 1^ NOvl as >a probe,, a longer cDNA was 
obtained (SEQ ID NO:227) which contains minor nucleo^de differences (less than 1%) 
15 compared to the genomic sequence shows in; SEj^^^O;14L; : , : ^; :p 

B . , Pre paration of cDNA Molecules Encoding Other Breast Tumor-Specific 
Poivpjgptides " ; " : ■ •• c " >; ; - " — 1 ^ v : 

Normal RNA aiid tumor RN A wa£ prepared and mKNA was isolated and 

converted ihtb cDNA using a 

20 Differential display PCR was then e^ecute<l iisinjg the randomly chbisen primers of SEQ 

ID NO: 87-125. Amplification coriditibmi Wbre ' as noted above • arid bands observed to 

be specific to the RNA fingerprint pattern 'of tne ti^ were cut out of a silver stained 

geC siibcloned into either the T-Vectbir (Novageri, Maiii&n; WI) Or the pCRH vector 

(Invitrogen, San Diego, CA) and sequenced; The sequences are provided ifi SEQ ID 

25 NOrll -SEQ ID Nb:&6. Of the 79W^eiic^s febiayi 67 wefe fbiirid ltfl&ridv& (SEQ 

' * t& r T * ' J " • : T ^ : 

^ ; Xnext^e^D^ 

(originally identified partial sequence pfovuied m SEQ ID NO: 27) was bbtained in 
farther s^ies Cbmpari^n of ID NO: 29*0 Wifli those in the gene 

30 bank as described abbve, revealed homology t6 the known human P-A activin gene. 
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Further studies led to the isoliaddn''D^^^uIl>la^r : cDNA* -sequence for the antigen 
B21GY2 (also referred to' as B^toT originally 1 identified 4^al cDNA : Sequence 
provided in SEQ ID NO: 56)1' ifte'fui-length sieqiience' is ! provided in SEQ ID NO: 307, 
; ' with coiTespbhdin beni$^Vtoed<^- SEQ' ID NO: 308. 

5 Further sttdiesle^ Th& 631 ID clone of 

SEQ II> NO: 316 was sequenced and a XHdl/NdtT 'fragrtteht from "this clone was gel 
purified arid ! 3^^ a!> probe for further 

screening 16 obtain additional ^^ •B5IlD £ geng sequence. ''Two fractions of a human breast 
mmor cDNA 1^ techniques*'! ; One of the 
10 clones isolated inuns^rnanneryiSM^ Which includes a poly A+ tail: 

'thfe'd 6^iMs f: clone^ is 

provided in SEQ ID NO: 3tt ' The sequences of SEQ ID NO: 31 6 arid 31 7 were found to 
share identity ovef fc^oVbp'regioriy' Wm T me sequences diverging near the poly A+ 
sequerice of SEQ ID NO: 3*7:^ ?m<A— ■ \ X:Qs < i j ■' : ' ■ 

15 Subsequent- ^ucfie^ ^-'identified^^an -additional r 446 sequences: (SEQ ID 

NOS:142-289), of which 115 appeared to be novel (SEQ ID NOS:142, 143, 146-152, 
1 54^166; W-176, L 219,221- 
•:• .240^2^^ %69, 271-273, 275, 276, 278, 280, 

; \,-.. ! :281>j284 £ .;288rand : 2^). To4tete^o£^^ of the previously 

. 20 identified seq^ences : Jieretpfpre j^^n shpyn,vto be expressed at a greater level in 
human breast tumor tissue than in normal breast tissue. 
, :r r , j^fuiAer sto^es^ 
(^sp^referr^d to\as 3305E)) were .isplated, with each of the various splice forms 
containing slightly (Ufferept versions, qf the Bjl JAgl podin^ frame. Splice junction 
; 25 : sequences define individual Q^ons : whicji, in various, patterns and airangeme^ts, make up 
the various splice forms. Primers were designed to k examine the expression pattern of 
each, of the exons using RT-PCR as. described below. Each exon was found to show the 
rSiame egression* pattern as .-.the origipaj Bl lA,gl clone, with e?cpi£ssiqn being breast 
v tumorr, normal prostate- and normal testis-§p^cific. The determined cDNA sequences 
3p for the isolated protein coding exons are provided in SEQ ED NO: 292-298, respectively. 



WO 00/61753 PCT/US00/09312 

38 

r The predicted amipo acid sequences corresponding to the sequences of SEQ ID NO: 292 
and 298 are provided in SEQ ID NO: 299 and 300. Additional studies using rapid 
amplification of cDNA ends (RACE), a 5' specific primer to one of the splice forms of 
BllAgl provided above and a breast adenocarcinoma, led to the isolation of three 
5 additional,, related, splice fonns referred to as isoforms B11C-15, B11C-8 and B11C- 
9,16. The determined cDNA sequences for these isoforms are provided in SEQ ID NO: 
301-303, jvith the rorresponding predicted amino acid sequences being provided in SEQ 
ID NO: 304-306. 

; { In subsequent sto^ 
10 S]E£-H^N^^ the cDNA sequence provided in SEQ ID NO: 313) was found to 
contain m additional guanine residue,at position, 884, leading to a firameshift in the open 
reading frame. The determined DNA sequence of tips ORF is provided in SEQ ID NO: 
t 314. This frameshift generates a protein sequence provided in SEQ ID NO: 315) of 293 
.. amino acids that contains the Oterminal domain: common to the other isoforms of 
15 /B305P f butthM t . r 

; PrepaiUtionofB18Ag1P 



20 This Example illustrates the preparation of B18Agl DNA by 

amplification from human genomic DNA r 

f Bl 8Agl DNA may be prepared from 250 ng human genomic DNA using 
20 pmol of B18Agl specific primers, 500 f>mol dNTPS and 1 unit of Taq DNA 
polymerase (Perkin Elmer, Branchbufg, NJ) using the following amplification 

25, parameter?: 94°C for 3Q seconds denatimng, 30 seconds 60°C to 42°C touchdown 
annealing in 2°C increments, every two cycles and 72°C extension for 30 seconds. The 
last increment (a ,42^ 25 times. Primers were 

/ fleeted using computer ansdysis. Primers ^thesized were B18Agl-l, B18Agl-2, 
, B18Agl-3, and B18Agl-4._ Primer p^4^t may be used are 1+3, 1+4, 2+3, and 2+4. 
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Following gel el&trophd^ to B18Agl DNA 
may be excised and cloned into a Mutable vector. 

5 Preparation of B18AG1 DNA from Breast IXjmor cDNA 

This Example illustrates the preparation' of BI8Agl DNA by 

amplification from human breast tumor cDNA. 

• ; - ^ '■>.'.:"■.•'■■■ A!-';":;V:>) A. i^WbsI r ?c(-^? t - ■ . ■ ,.. 

First strand cDNA is synthesized from RNA pfepared from human breast 

10 tumor tissue in a reaction mixture containing 500 ng poly A+ RNA, 200 pmoi of the 

primCT 

transcriptase buffed 6.1 inJ^ 1 unit A&V a 6t MMLV 
reverse transcriptase (from any supplier^ such as iffibco-BRL (Grand Island, NY)) in a 
final volume of 30 \xl. After first strand synthesis, tie cDNA is diluted apprdkiniately 25 
15 fold and 1 fxl is used for amplification as described in Example 2: While &om6 primbr 
pairs can result in a heterogeneous population of transcripts, the primers B18Agl-2 
(5'ATG GCT ATT TTC GGG b^CTt&V CA) (SEQ ID NO: 126) and B18Agl-3 
(5'CCG GTA TCT bcf^GT ^^^f ^^EQlb' N6? *12^eld a single 151 bp 
amplification product. 

Identification of b-cell and T-cell Epitopes W B 1 8Ag 1 

This ExanTple illustrate^the identificatiori of BTSAgl epitopes. 
25 The Bl8Agl sequence can be screened using a variety" of computer 

algorithms. To determine B-celt" epitopes, the ^ '^eqiferibe catf be screened for 
hydrophobicity and hydrophilicity values iising the method ^ of ilopp, Prog. Clin. Biol 
'"Res. 772^7-77 (1985) cm; 7^:ip779^4 (1986) 

or Spougeet al., J. Immunol. 7J&2o£l2 (1987)! AdditidftaT Clas^ II Mg (antibody or 
30 B-cell) epitopes can be predicted using programs such as AMPHI {e.g., Margalit et al., J. 



WO 00/61753 : PC^ r ^/ffC|2 

40 

Immmol l3822n (1987)) or the methods of RoAbard and Taylor (e.g. 9 EMBO J. 7:93 
(1988)). , 

Once peptides ;(15-20 amino acids long) are identified using these 
techniques, individual peptides can be synthesized using automated peptide, sjoithesis 

5 equipment (available from manufacturers such as Perkin Elmer/Applied Biosystems 
Division, Foster City^ GA) and techniques, such as Merrifield synthesis. Following 
synthesis, the peptides can used to screen sera harvested from .either normal or breast 
cancer patients to determine whether patients wfth bre^ : cancer possess antibodies 
reactive with the peptides. Presence of; sudra^^ patient would 

10 confirm the immunogenicity of the specific B-cell epitope in question. The peptides can 
also be tested for their ability to .generate, a sereb^^ or humoral immune in animals 
(mice, rats, rabbits, chimps etc.) following immunization irt< vivo. Generation of a 
peptide-specific antiserum following such imnpc^tipn /further confirms the 
immunogenicity of the specific B-cell epitope in question, \y- ;= v > ■ 

15 To identify T-cell epitopes, the B18Agl soquqncp can be screened using 

different computer algorithms which are useful in identifying; 8-10 amino acid motifs 
within the B18Agl sequence which are capable r of ^<Jing tprHLA Class I MHC 
molecules, (see, e.g., Rammensee et al., Immunogenics ^ 4/:I7^2?8 (1995)). Following 
synthesis such peptides can be tested for their ability to bind to class I MHC using 

20 standard binding assays (e.g., Setteiet al.,3/. Immunol 755:5586-92 (1994)) and more 
importantly can be tested for their ability to; generate aptigep reactive cytotoxic T-cells 
following in vitro stimulation of patient oi^nojmai p^riph^ral, mononuclear cells using, 
for example, the imethods of Bakker et^al,^^ (1995);- Visseren et 

al., 1 Immunol. 154:3991-9* (19S5)^K^wakaim;et aL, J. ImmunoU £4*3*1^(1995); 

25 and Kast et al.^J. ImmunoU 752:3904-12 {19(94). "Swcpess^ generation of T- 

cells Capable of killing axitologous (be^iii^ ;the ^same Gl^ I^M^C mqlecules) tumor 
cells following: in vfYro 'peptidec stimulation ftirther (Confirms the immunogenicity of the 
B18Agl antigen J Furthermore, i$»c 

and B18 Ag t reactive cytotoxic T-cells following in v/v<? iimmiinization in mice rendered 
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transgenic for expression of a particular human MHO Class I haplotype (Vitiello et al., J. 
Exp. Med. 775:1007-15 (1991). 

>2/i ,'A: f ^ representative list of predicted ^BF8Agl B-ceil and T-celi epitopes, 
trBkerryo^accdrding to predicted HLA'Class :-I MH0 binding antigen, is shown below: 

Predicted Th Motifs (B-cell epitopes) (SE6 ID NGS.: 131-133V ■ 

- ;ii SS(^RTk)DFHRYIiLVGI 
^ • I QOA^Q^iNESKJOEVVQGHDE - ^ 
; ! ' ' ' SPG^LEHLQEAYRiYTPFDLSA • .-• 

* • Pre^icteffftEfA 1 A2. 1 '^fotifsYT-eeli ebitbpesVrSEQ ID NOS.: i34-140\ r ' ■-. 

'■' %; i: ' !;J '' ' ' ' YlJiVGlQGA ; ' ' ' i'- • •. 

NLSKXIEVV^ > . -'i .c :. = 

j 5 --eVVQGMDES^^ :-: <; ^:)n? ; 

' ; ' HL0EA^Y * - ' :-:.-v; : ;>., 

K ' : - ! . ; ^ ri '''' --^ NLM%AQ/iA ^ ; !Vi.';;> •'v-hi^ .->;•;-. ■ ' 

" ltV '" ''^-'^FVAQA^^ .s-V ".-•,.:■'■■,< .v.- . \ ... . 

20 "*'' :V : ' f "•.'ofv-i^-\:,"|. 'EXAMPLE 5 • '■■>••..••• 

v ' • ; - ; iDENfirtdAircft; oi' T-cell Epitopes of Bl IAgI a 

' : 'TIuVExainple iUustraieis'tii^identification of.Bl LAgl {also referred ft) as 

: B305D) epitopes ! Fbiir peptides, referred to itfBfi-A, Bl 1-1, Bll-5-and Bl U12 (SEQ 
ED NO: 309-312; respect^ly) v/ere derived from- th^ ; 

25 : 1 Huriian CDS T cells were 'primed in > vitro to the peptide Bll-8 using 

dehb^tic ; cells acborcing to the protocol of 'Van - Tsai; et al. (Critical, Reviews in 
immuhoidgf 1 } 8:65-1 5, 1993): -The resulting CD8 T cell cultures were, tested for their 
ability to recbgnize ^the '-BU-8. peptide or a negative- conubl peptide, presented by the B- 
LCL Me, jY. Briefly, T cells were incubated with autologous monocytes in the presence 

30 of 10 ug/ml peptide, 10 ng/ml IL-7 and 10 ug/ml IL-2, and assayed for their ability to 
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specifically lyse target cells in a standard 51-Cr release assay. As shown in Fig. 22, the 
bulk culture line demonstrated strong recogpition of the Bll-8 peptide with weaker 
recognition of the peptide Bl 1-1 . 

A clone from this CTL line was isolated following rapid expansion using 
5 the monoclonal antibody QKT3 and human IL-2. As shown in Fig. 23, this clone 
(referred tq as Al) ? in addition to being able to r^gnize specific peptide, recognized JY 
LCL transduced with the B 1 1 Agl gene. This data demonstrate? that B 1 1-8 is a naturally 
processed epitope of the BH Agl gene. In addition thesse T cells were further found to 
recognize and lyse, in an HLA-A2 restricted manner, an established tumor cell line 
10 naturally, expressing Bll Agl (Fig. 24). The T cells strongly recognize a lung 
adenocarcinoma (^T-140-22) naturally expressing Bl lAgl transduced with HLA-A2, as 
well as an A2+ breast carcinoma (CAMA-1) transduced with Bll Agl, but not 
untransduced lines or another negative tumor line (SW620)^ 

These data clearly demonstrate .that tl^ese human T cells recognize not 
15 only Bll-specific peptides but also transduced ^ well as naturally expressing 
....... tumor lines. ^ ^ T ? % 

: . CTL lines raised against the .antigens Bll-5 and Bll-12, using the 
procedures described above, were found to repognize porresppnding peptidp-coated 
, -targets. rv , i . , . . . ... _ _ ,. , 
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Example 6 

Characterization of B^ast Tumor Genes Discovered by 

Differential Display PCBL ^ - 

^ The specificity and sensitivity of the breast tuimor gen^s by 

differential display were <detennine<i lising RT-PCR. ITiis j)ioicedxirV enabled the 
rapid evaluation of breast tumor gene mRNA expression serruquantitatively without 
using large amounts of RNA. Using gene sj^ific primeis, 

variety of tissues were examined, including 8 breast tumors, 5 normal breasts, 2 prostate 
10 tumors, 2 colon tumors, 1 lung tumor, arid 14 other normal adult Kuniaii tissues, 

including normal prostate, colori, kidney, liver, Iuhg, ovary, pancreas, skeletal muscle, 

- ■:■ t }*,\i\3 nuv- n t v ; ■ > . .... 

skin, stomach and testes. 

Jo ensure the semiquaritiMve nature 1 of the RT-PGR* fc-actin was used as 

internal control for each of the tissues examined. Serial dilutions of the first strand 

15 cDNAs were prepared and RT-PCR assays performed using p-actiri specific printers, A 
, . ■ • . . . ...^r * 

dilution was then selected that enabled the linear range amplification of p-actiri template, 

and which was sensitive enough to reflect the difference in'the initial copy number. 

Using this condition, the p-actin levels were determined for each reverse transcription 

reaction from each tissue. DNA contamination was minimized by DNase treatment and 

20 by assuring a negative result when using first strand cDNA that was prepared without 
adding reverse transcriptase. 

Using; gene specific primers, the mRNA expression levels were 
determined in a variety of tissues. To date, 38 genes have been successfully examined by 
RT-PCR, five of which exhibit good specificity and sensitivity for breast tumors 

25 (B15AG-1, B31GAlb, B38GA2a,BllAlaand B18AGla). Figures 21 A and 21 B depict 
the results for three of these genes: B15AG-1 (SEQ ID NO:27), B31GAlb (SEQ ID 
NO:148) and B38GA2a (SEQ ID NO. 157). Table I summarizes the expression level of 
all the genes tested in normal breast tissue and breast tumors, and also in other tissues. 
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TABLE I 

Percentage of Breast Cancer Antigens that are Expressed in Various Tissues 



15 



Breast Tissues 


Oyer^expressed in Breast Rumors 
Equally j&xpressea in iNormais ana l umor 


84% 

1O/0 . 




Over-expressed in Breast Tumors but 
•not in any Ndrmhl Tissues:;^ : ^>^r ;p:> i : 


9% 


Other Tissues 


Over-expressed in Breast Timoi^ buf 
Explressedin ^ Some Normal Tissuess . : a 


30% 




•\. oi- y^, .(V: ^ .-•re ; '\ ;t\ 
Over-dxpressed in Breast ; Tumors but 

Equally Expressed? in Ml CftherTisisues : 


61% 


:, a: v * From 


tthe foregoing, it /^J; ;bes o^prrciajed that, 


although specific 


embodiments of the i 
Various modification 


s may be iniadp without deviating from the spirit and scope of the 
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' ' ■■■■■■■■■■■ -'etAiKis' '•'•' :v,: ■ ,: -' ::;V; 



1. An isolated polypeptide^^ 
portion of a protein, or a yarian* thereof, ..whe^in.-^e, p.rptein comprises an amino acid 
5 sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: ,-. s 

(a) sequences recited in SEQ^ID NOs: 1* 3-26, 28-77, 142, 143, 146-152, 
154-166, 168- r 176^ 178^192^ 1^198, 200-204, 206, 207, 209-214, 
216, 218^19^224^40, 2434245^ 247^250,251,253, 255^257-266, 

10 268, 269, 271^273, tyS, 276, 278, 280, 281, 284, 288, 291-298, 301- 

303,307,£3f3;*314,j3J6and^7;vi a < 

(b) sequences-that hybridizeL.to.a,sequence recited in any one of SEQ ID 
NOs:_ 1, 3-26, 28-77, 142, 143, 146-152, 154-166, 168-176, 178- 

,{> 5 ' 192, 194498";200-^04| 206^207, 209-214, 216, 218, 219, 221-240, 
15 ; : ' '-243-243^ 

"> r ■ Tl6-hil ! ^0^{^^ 288, ! 29tf-298; 301-303; 307; 3 13, 3 14, 316 
and 317 under moderately stringent conditions; and l -- 

(c) complements of sequences of (a) or (b) . 

20 2. An isolated polypeptide according to claim 1, wherein the 

polypeptide comprises an amino acid sequence that is encoded by a polynucleotide 
sequence recited in any one of SEQ ID NOs: 1, 3-26, 28-77, 142, 143, 146-152, 154- 
166, 168-176, 178-192, 194-198, 200-204, 206, 207, 209-214, 216, 218, 219, 221-240, 
243-245, 247, 250, 251, 253, 255, 257-266, 268, 269, 271-273, 275, 276, 278, 280, 281, 

25 284, 288, 291-298, 301-303, 307, 313, 314, 316 and 317 or a complement of any of the 
foregoing polynucleotide sequences. 

3. An isolated polypeptide comprising a sequence recited in any one 
of SEQ ID NOs: 299, 300, 304-306, 308 and 3 1 5. 



30 



4. An isolated polynucleotide encoding at least 15 amino acid 
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... residues, of a protein, or a variant thereof that differs in one or more substitutions, 
deletions, additions and/or insertions such that the ability of the variant to react with 
antigen-specific antisera is not substantially diminished, wherein the tumor protein 
comprises an amino acid sequence that is encoded by a polynucleotide comprising a 
5 sequence recited in any one of SEQ ID NOs:_l, 3-26, 28-77, 142, 143, 146-152, 154- 
166, 168-176, 178-192, 194-198, 200-204, 206, 207, 209-214, 216* 218, 219, 221-240, 
243-245, 247, 250, 251, 253, 255, 257-266, 268, 269, 271 T 273, 275, 276, 278, 280, 281, 
284, 288, 291-298, 301-303, 307, 313, 314, 316 and 317 or Reimplement of any of the 
foregoing sequences. 

r ' <■■'■ . .,5. ,. An; isolated polynucleotide encoding a , protein, or a variant 
thereof, wherein the tumor protein comprises an amino acid sequence that is encoded by 
; a polynucleotide cqmprising a^ 

77, 142, ; 143, 146^152, ; 4S4?1.^6, ;; 1.^8- i 176, ; ( 17^-^ 194-198, 200-204, 206, 207, 209- 
i; 15 214, 216, 218, 219, 221-240, 243 r 245, 247,. 250, ,251, 253, 25,5, 257^66, 268, 269, 271- 
273, 275, 276, 27S^9 t &\*^^-®kffl-> 30t-3^30^, ^l^ 
or a complement of any of the foregoing sequences. 

6. An isolated polynucleotide, comprising a sequence recited in any 
20 one of SEQ ID Nos: 1, 3-26, 28-77, 142, 143, 146-152, 154-166, 168-176, 178-192, 
1 94-1 98, : 200-204, 206, ,207, 2.09-214, 21 6,. 21 8, 219^221-240,243-245, 247, 250, 251, 
:; ..... 253, 255,;257r266, 268, 269, 271-273, 275, 276, 278, , 280, 281 ,284, 288, 291-298, 301- ' 
303, 307, 313,3.14; 316 and 317. . ...... o 

25 3. An .isolated, polynucleotide,- w a sequence that 

.hybridizes to a sequence, recited^in . any one of SEQ ID NOs: 1^3-26, 28-;77, 142, 143, 
146-152, 154-166, 168-176, 178-192, 194-198, 200-204, 206, 207, 209-214, 216, 218, 
219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-266, 268, 269, 271-273, 275, 276, 
, 278, 280, 281, 284, 288, .291-298, 301-303, 307, 313, 314, 316 and 317 under 
30 moderately stringent conditions. ... ; . 
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8. An isolated ~polynucleo&^ k pbiyriucleotide 



according to any one of claims 4-7. 



An expression vector, comprising a polyiiucl6btide according to 

5 any one of claims claim 4-8. ' 11 f ^ 1 . 

; l > 1 k -'Njl- JOI 1 . J DS-K V * .Sv ; "P.- , * . * L 

l6. A host cell tfia^fonned 6f ttarisfected with £fti expression vector 
according to claim 9. 



10 11. An isolated antibody, or antigen-binding fragment thereof, that 

specifically binds td a protein that comprises ah amino acid sequence that is encoded by 
a polynucleotide sequence rdtfted m any one of SEQIDNOs: 1, 3-26, 28-77, 142, 143, 
14&1 52/ i 1%8^ 20^214, 21 6, 21 8, 

219, 22l-2^ 275, 276, 

15 27C280, igf/ 2S< 4 ^9*1^8 • 3*6l-f 03^ v '307, t 3'fi, #i; 316 ^hd 317 or a 
complement of any of the foregiDmg pbiynucleoM ' " ' : • c * - 



12. A fusion protein, comprising at least one polypeptide according 
toclaunl. 1 

" • .-'J:^ O^t't^' v. f ! VC >i. t.-_ 0; *. ^ - ... * ^ w . 

13- A ^ fiisibn protein ac<x>rdm to claim 12, whereiri the fusion 
protein comprises m expfessioh'e^ajicid- that increii&es ekpressioii of the'fusibn protein 
in a host cell transfected with a polynucleotide encoding the fiision protein: 



25 ^ "14. A fusion protein accordfing to claim 12, wherein the fusion 

protein comprises a T helper epitope *that is libt present within the polypeptide of claim 



1. 



15. A fusion ' ptoteiri acdbrding to claim' 12f wherein the fusion 
30 protein comprises an affinity tag, ' *' : 
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16. An isolated polynucleotide encoding a fusion protein according 

to claim 12. 

... 17. A pharmaceutical composition, comprising a physiologically 
5 acceptable carrier and at least one component selected from the group consisting of: 

(a) a polypeptide according to claim 1 ; 

(b) a polynucleotide according to claim 4; 

(c) an antibody accoitfing to claim 11; 

(d) a fusion protein according to claim 1 2; and 
1Q „ (e) , v a polynucleotide apcording to claim 16. 

; 18. A vaccine comprising an immunostimulant and at least one 
component selected from the ^rpup consis^g of:, ^ 

; > ( a ) r , a polypep|Mea<^ 
15 (b) a polynucleotide according -.to ^ claim 4; 
.- t ^ . , r . , (c) an ^tilK)d^a^id^^ to clahn 11; 

(d) & fusion protein ac^rd^g tp.claim 12; and 

(e) a polynucleotide according to cl^im 16. 

20 19. A vaccine according , to claim 18, wherein . the 

immunostimulant is an adjuvant 

20. A vaccine according to any claim 18, wherein the 
immunostimulant induces a predominantly Type I response. 

21 . A method for inhibiting the deveiopment of a cancer in a patient, 
comprising administering to a patient an effective amount of a pharmaceutical 

, composition according to clam 17. 

30 22. A method for inhibiting the development of a cancer in a patient, 

comprising administering to. a patient an effective amount of a vaccine according to 
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claim 18. 

23. A pharmaceutical composition comprising an antigen-presenting 
cell that expresses a polypeptide according to claiih 1/ in combination with a 

5 pharmaceutical^ acceptable carrier orexcipient. 

24. A pharmaceutical composition according to claim 23, wherein 
the antigen presenting cell is a dendritic cell or a macrophage. 

10 25. A vaccine compnsing an antigen-presentmg cell that expresses a 

polypeptide comprising at least an immunogenic portion of a protein, or a variant 
thereof, wherein the protein comprises air amino acid sequence that is encoded by a 
polynucleotide sequence selected frofft tile group consisting of: 

(a) sequences recited in S£Q lb NOs: 1, 3-26, 28-86, 142-253, 255- 
15 298, 301-303, 307, 313^ 31^ 3^^^ — 

(b) sequences that Hybridize to a sequence recited in any one of SEQ 
IDNOs:_ 1, 3-2^28-i^ 3lH, 316 and 317 under 
moderately stringent conditions; and 

(c) complements of sequences of (i) or (ii); 
20 in combination with an immunostimulant. 



26. A vaccine according to claim 25, wherein the immunostimulant 
is an adjuvant. c 



25 27. A vaccine according to claim 25, wherein the immunostimulant 

induces a predominantly Type I response. 



28. A vaccine according to claim 25, wherein the antigen-presenting 
cell is a dendritic cell. 

29. A method for inhibiting the developinerit of a cancer in a patient, 
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comprising administering to a patient an effective amount of an antigen-presenting cell 
that expresses a polypeptide comprising at least an immunogenic portion of a protein, or 
: : a variant thereof, wherein the: prptein jcompris|?s an anaino acid sequence that is encoded 

*y< by a polynucleotide sequence selwted from the. ^ 
5 (a) sequences recited in SEQ ID NOs: 1, 3-26, 28-86, 142-253, 255- 

298, 301-303, 307, 313, 314, 316 and 317; 

y (b> r se^uepces that jiybri^^ 
ID NOs: 1, 3-26 y 28-86^ 142^53,, ?55.29§,;3p under 
moderately stringent conditions; and 
10 v l ; (c) complements of . ^ 

in any one of SEQ ID NOs: 1, 3^6, 28-86, 1^ 3Q7, 313, 314, 

316and317; .,, .. t .- > , ,, r -. r ; ? , 7 . ; ^^sb :U , ;o . ; , , /C hy^^-, : 

. , : and thereby inM|>i^ 

15 > ; = ; w 30, A method acrordipg tq dam 2% wherein the antigen-presenting 

r -- -: : : eel! is. a deh^ntip pfeU. £ ' ) : : i v fx i rjv .,o>i-<L .M ■ i / \i-.r/: <u QV^'fu 

31.; . 'i A method ^cording to, any, one pf .claims 21, 22 and 29, wherein 
the cancer is; breast cancer. ; -. ^ ; ^ ; : 



20 



32. A method for removing tumor, c«lls ftqm a biological sample, 
comprising contacting a biological sample with T cells that : ^ecifically react with a 
protein, wherein the protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence selected from the group consisting of: ; r 
25 (0 polynucleotides recited iq any oraupf SEQ IR NOs: J, 3- 

26,28-86, 142-253, 255-298, 301-303, 307, 313, 314, 316 and 317; and 

; (ii) complements of the foregoing polynucleotides; 

• - ■ wherein the step of contacting is performed und ( ey Qon(Jitioii3 and for a 
time sufficient to permit the removal of cells expressing thp antigen fipm the sample. 

30 

r 33. A methpd aecoidmg to claim 32, wherem the biological sample is 
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blobd 6t a fraction thereof. ' ;: ^ r ; - 4> 



34. ~ A' method for inKibitirig ; the development of a cancer in a patient, 
comprising aritiiiiiittem bibldgicaP sample ireated according to the 

5 method bfclShn 32^ s ~Oyc\ ^t r ,.^ha; . . 



1 " : ' " 35. ; A' meM)5 T6r -siibivAatmg atid/orJ expanding T cells specific for a 
prbfeii^ one component selected from the 

group consisting of: ; <-^ "■"?;o n ) . ^ ^ ^ t 

io uC 1 ^ ^ i(a) - J ]^i;^pt^ 

protein, k Vmaftff thi^6^ ^a^ih the profein'cohiprises an amino acid sequence that 
is encoded by a polynucleotide sequence selected from the group consistihg of: 

:i < ^ J iL T5 ^ # }u#J ^ai^recitel in SEQ ID HOs: 1, 3-26, 28-86, 142- 
253, 255-298, 301-303, 307, 313, 314, 316 and 317; 
15 J 1 ^ 1 ; v ' ^ke^fes^ to a sequence recited in any one 

of SEQ ID NOs: 1, 3-26, 28-86, 1 42-253, 255-298, 301-303^307, 313-314, 316 
and 3 17 under moderately stringent conditions; and 
v ; WA ' i} ' cbiiiplbineiits of sequences of (i> or 

(b) polynucleotides encoding a polypeptide of (a); and : 
20 (c) antigen presenting cells that express a polypeptide of (a); 

" : j ' ufider ? conditibiis- aiid :, for a time sufficient to permit the stimulation 
and/oi: d^^ibn oif ^ fcelR r - :r * "- : s ;{t - f ; : ? 

36; : ' An isolated ^T' -cell-'^pulationi- comprising. T cells prepared 

25 a^rdihg^ 

1 ' 37> r - - A ^ iri6lhodfbr ? inMblting the development of a cancer in a patient, 
comprising administering to a patient v afi "effective amount-/ of a T cell population 
according 16 claim 36. 4 * • - ■':.**■•: *.\ ^ . -.. o • ; : * ; 

30 

3& ; A method for inhibiting foe development of a cancer in a patient, 
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comprising the steps of: ^ 

(a) incubating CD4t and/or CD8+ T cells isolated from a patient 
with at least one component selected from the group consisting of: 

■ \ > ; , (0 , . polypeptides comprising at least an immunogenic portion 
5 . ; ( .. of a protein, or a variant thereof, yrfierein the protein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence selected from the group 
consisting of: ; . r 

. ; ; sequences recited in SEQ U) NOs: 1,3-26,28-86, 

142-253, 255-298, 301-303, 307, 313, 314, 316 and 317; 
10 .... ; r: (2) ^uences.that hybridize to a sequence recited in 

any one of S^ro 255-298, 301-303, 

307, 313, 314, 316 and 317 under moderately stringent conditions; and 
v (3) complemOTtepf 
(ii) polynucleotides encoding a polypeptide of (i); and 
15 ; , ; , .Xiii) cells that expresses a 

: ; polypeptide of (i); ; , ; ^ u r ; ; 

such that T cells prpliferate; and ...^ t... . 
; (b) . -adnppis^ to the : patient , an effective amount of the 
proliferated T cells, and thereby inhibiting the development of a cancer in the patient. 
20 . ; : , . _ , . . (S , : . : : . ^ 

39. A method for inhibiting the development of a cancer in a patient, 
: - comprising &e^psof: „ 

. (a) incubating CD4+ and/or CD8+ T cells isolated from a patient 

with at least one component selected from the group consisting of: 
25 ; . (i) ; polypeptides comprising at least an immunogenic portion 

of a protein, or a variant thereof, wherein the protein comprises an amino acid 
sequence that is encoded by a polynucleotide sequence selected from the group 
•.•.(•.■.*■.:■■ : insisting. of: - , 

(1) sequences recited in SEQ ID NOs: 1, 3-26, 28-86, 
30 142-253, 255-298, 301-303, 307, 313, 314, 316 and 317; 

- ; r , (2)- sequence? that hybridize to a sequence recited in 



of(i); 
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any one of SEQ ID NOs:_ 1, 3-26, 28-86, 142-253, 2*5-298, 301-303, 
307, 3 1 3 , 3 1 4, 3 1 6 and 317 under moderately stringent conditions; and 

(3) complement^ of sequences of (l)6r(2); 
(ii)~ polynucleotides encoding a polypeptide of (i); and 

(iii)* 1 antigen presenting cells that express a polypeptide 

such that T cells proliferate; 

(b) cloning at least one proliferated cell to provide cloned T cells; 



and 



10 (c) admimsteririg to the patient an effective amount of the cloned 

T cells, and thereby inK^ 

' 40. A method for determining the presence or absence of a cancer in 

a patient, comprising the steps of: 
15 " (a}" ^>iiiacfing a Biological sample obtained from a patient with a 

binding agent that binds to a protein, wherein the protein comprises an amino acid 

sequence that is encoded by a polyhticlra^ any one of SEQ ID 

N& 1, 3-2^^ 316 and 317 or a 

complement of any of ifie foregoing polynucleotide sequences; 
20 (b) detecting in the sample an amount of polypeptide that binds to 

the binding agent; arid 

(c) comparing the amount of polypeptide to a jJrWetertiwned cut-off 

value, and herefrom deteimihing ihb presence dr absence of a cancer in the patient. 

25 41 . A method' according to claim 40, Wherein the binding agent is an 

antibody. * °~' ! " . : 

42. A method according to claim 43, wherein the antibody is a 
monoclonal antibody. v * . 

43. '* A * method accbtdihg to blaim 40, wherein the cancer is breast 
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■i. pancer.^ .. ,-;/.,;' ( y:4' * • *.-..■ 

; : , 44. A.method for momtoring the profession of a can<^ 
comprising the steps of: 
5 ; , r v * i : N ; \ contacting a biological sample obtained from a patient at a first 
, point in time, with a binding agent that binds ; tp a proteu^ wherem the^protein comprises 
an amino acid sequence that is encod^ b^ a jwl^^ recited in any one 

of SEQ ID NOs: 1, 3-26, 28-86, 142-253, 255-298, 301-303, 307, 313, 314, 316 and 
317 or a complement of any of the fo^regping polynucleotide sequences; 
lp • , v - <Me^ polypeptide that binds to 

the binding agent; r • , 

(c) repeating steps (a) and (b) using a biological sample obtained 
from the patient at a subsequent point in ^tjmej.and ^ ^ 

- ; w comparing : the a^ to the 

15 amount detected in step (b) and therefrom monitoring the progression of the cancer in 
the patient 

45. A method according to claim 44, where^.the binding agent is an 
: r antibody. y -/ . . ■ • ; r : sv>;?-? .^r-.*-v -> n -' ■ 

^ ^ v : < ^ • ^^-M^^ .... ^ ,;;,,>,r K -.:,v:-. - 

v : = 46., A method £K^rdmg; ^ is a 

v ... monoclonal antibody, -v •■; i ;.; .-; • \a : - f : - q ; « < , ...... %:f , 

- , r 47. A method .according to claim 44, wherein the cancer is a breast 

25 cancers .. rr -..j^.,. t r 

48. A method for detennining : the prpsence ; or absence of a cancer in 
a patient^ comprising the steps of: _ 

; ; t . , (a) : contacting a .biological.,, sample, obt^^ torn a i^ent with an 

30 oligonucleotide that hybridizes to a polynucleotide that encodes a ppptein, wherein the 
protein comprises an amino acid sequence that is encoded by a polynucleotide sequence 
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recited in any one of SEQ ID NO: 1, 3-26, 28-86, 142-253, 255-298, 301-303, 307, 313, 
3 14, 3 16 and 3 17 or a complement of any of the foregoing polynucleotide sequences; 

(b) ' det^tbag ^ of a polynucleotide that 
hybridizes to the oligonucleotide; and 

5 (c) * co^ hybridizes to the 

oligbriucieotiSie to k p!^efetihihBd <^and therefrom^ detenriihirig the 

presence OT afeei^ v M ' iUX > ^C" ' - ^ 

J " 49: iB&l^ of 

io * pblymuiieotiSe ItiiSl fiyl^ft^ using a polymerase 

chain reaction. / ^i; ; L ; -h- 

>■ -•••^'^ i<^^r\ a t ^:-v/ ixi\ Ira iV) ^ -aW- - M 

50. A methcfft "acw^ the amount of 
polyiiucle^^ oligonucleotide is^ : determined using a 

15 hybridizl^m - n^i-^-.;. j r ^ . { b-^.r n ,;. - 

51. A method for monitoring the progression of a cancer in a patient, 
com^singftfie steps off ^ ^ c ^ - ° ~ r - 

(a) contacting a biological sample obtained from a patient with an 
20 oligonucleotide that hybridizes to a polynucleotide that encodes a protein, wherein the 
protein comprises an amino dcid sequence that is encoded by a polynucleotide sequence 
recited in any one of SEQ ID NO: 1, 3-26, 28-86, 142-253, 255-198; 301403, 307, 313, 
3 14, 3 16 and 3 17 or a complement of any of the foregoing polynucleotide sequences; 

' Xt ' " detecting m° ttfe ssiiripie : an ' amount of a polynucleotide that 
25 hybridizes to the oligonucleotide; v 

(c) repeating steps (a) and (b) using a biological sample obtained 
from the ' 

(d) comparing the amount of polynucle6tide detected in step (c) to 
the amount detected in Step (b) and therefrom moiiitdring the progression of the cancer 

30 in the patient ' : r " '"*-'' * ?v.-:-i:.' .<..' : r 
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A method according to claim 51, wherein the amount of 
polynucleptide that hybridizes to th§ oligonroleotids is determined using a polymerase 
chain, reaction. : -. ; . . : . , : .,. , 



5 53. , A. methpd according to claim 51, herein the amount of 

polynucleotide that hybridizes to the oligonucleotide is determined using a 
hybridization assay. 

54. v A diagnostic kit, po^rising: -* tx 
10. r : . . - , ^ (a) vr:: p^ 

(b) a detection reagent comprising a reporter grpi^ip. 

55. A kit according to claim 54, wherein the antibodies are 
immobilized on a solid support 

15 

56. A kit according to claim 54, wherein the detection reagent 
comprises an antiimmunoglobulin, protein G, protein A or lectin. 

57. A kit according to claim 54, wherein the reporter group is 
20 selected from the group consisting of radioisotopes, fluorescent groups, luminescent 

groups, enzymes, biotin and dye particles. 

58. An oligonucleotide comprising 10 to 40 contiguous nucleotides 
that hybridize under moderately stringent conditions to a polynucleotide that encodes a 

25 protein, wherein the protein comprises an amino acid sequence that is encoded by a 
polynucleotide sequence recited in any one of SEQ ID NOs: 1, 3-26, 28-77, 142, 143, 
146-152, 154-166, 168-176, 178-192, 194-198, 200-204, 206, 207, 209-214, 216, 218, 
219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-266, 268, 269, 271-273, 275, 276, 
2?8, 280, 281, 284, 288, 291-298, 301-303, 307, 313, 314, 316 and 317 or a 

30 complement of any of the foregoing polynucleotides. 
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59. A bhgonucleb&de "according to claim' 58, herein the 

oligonucleotide comprises 10-40 co^gubSis nucleotides recced hi any bne'ttf SEQ ID 

Nos: 1, 3-26, 28-77, 142, 143, 146-152, 154-166, 168-176, 1 78- 192; i: i94^98; 200-204, 

206, 207, 209-214, 216, 218, 219, 221-240, 243-245, 247, 250, 251, 253, 255, 257-266, 

5 268', 269";-27'r473^?5, ZI%47S;2S&Wi]^ji&;®i:m, 301-303, 307, 313, 314, 
316aiid317: * r ^-■■y:Aot^y-i:> o. *su-,;w v . aj-.fi.,..^ : -. v f : 

60. A diagnostic kit, comprising: 

(a) an oligoi^ie^^'acoraDdin^^biaim 59; and 
10 . ^y--*- 1 - • 1 ik r iiii^^di^^' r l^i^^t , '1^r'-i|i^ m?a''polymerase chain reaction or 

hybridizatio^^sliyP ? ;Cr ? y ^■^n^:>- J; r 



r^-j- *'*■-.- 
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NUCLEOTIDE SEQUENCE joF THE REPRESENTATIVE 
BREAST-TUMOR SjPECfrlC cDNA B18Ag1 



TTA GAG ACC CAA TTG. GGA CCT AAT 
Leu Glu Thr Gin Leu Gly Pro Asn 

i 

GGG AGA ACT TTTifeASAT t|g CAC 
Gly Arg Tbr Phe^&spHAsp PlM Hlsj 



TGG GAD QCA AAT TTC TCA AGT GGA 48 
Trp Asp Pro; Asn Phe Ser SerFGlV 

io ; ; ' •" : 15 



CGG TAT CTC CTC ; GTG 'GjGT ATT CAG 96 
Aro Tyr Leu Leu- Val Gly -He Gin \ 
!25: i 30 



GGA GCT 
Gly AU 



CAG GGG 
Gin Gly 
50 

GCT TAT 
Ala Tyr 
65 

CAT GCT 
His Ala 



AGG AAA 
Arg Lys 

GCT TTT 
Ala Phe 



GCC CAG AAA;:C£r ATA 
Ala Gin LylsjPro He 
35 ' 



< A 



CAT GAT SA^TCA CCA 
His Asp Glu [Sier frs 

I ! 1 5! ? 

CGG l ATT TA'C IaCC CCt 
Arg4le ,-Tyjr fFbr Pro 

CJTT AAT TV&jGCA TTT 
Leu Asn . Leu s A la Phe 

- 85 1 



AAC 
Asn 
40 

GGA 
Gly 

| | 

Phe 



CTC CAA AAAjCTA GAG 
Leu Gin Lys Leu Glu 

*' ioo ; i 

AGA GAT AGC CTA AAA 
Arg Asp SeVLeu Lys 

115 * ' . : 



GTG 
Val 



GGA 
Gly 



TTGlTCT AAG GCG ATT GAA GTCvGTC 144 
Leu' Ser Uys Ala He Glu Val Vai ! - 

' ' ! 45 r - • - / ' 



GTG TTT* TTA GAG CAC CTC CAG GAG 192 
Val Phe LeuiGluiHis Leu ! Glh Giu . 

i60| ; i , ' . 

GAD CTG GCA GCC CCC GAA AAT AGC 240 
Aspj Leu Ala Ala Pro Glu Asn Ser 

; \l\ 75 80 ; " 

GCT CAG; GCA GCC CCA GAT. AGT AAA 288 
Ala Gin- Ala Ala Pro Asp Ser Lys > . 



90* 



95 'i 



TTT TGC TGG* AAT GAA TAC CAG TCA 336 
Phe Cys Trp; Asn Glu Tyr Gin Ser 
105 i : 110 



GGT 
Gly 
120 



TTT 
Phe 
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NUCLEOTIDE .SEQUCNE OF THE REPRESENTATIVE 
■ : ' BREASjrTUMOR^SPECiFie cQNA BRAgl 



GC T6GGCACAGT GGCTCATACC TGTAATCCTG ACCGTTTCAG AGGCTCAGGT 60 

CG CTTGAGCCCA AGATTTCAAG ACTAGTCTGG GTAACAT AGf GAGACCCTAT j 120 

- AA AAATAAAAAA 'ATGAGCeTGG TGTAGtGGGA 180 

.:: CT AGGAGA , i, r.< A,>.v:vr •-..-„, •• - 196 



imam*- 
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NUClMlOE ; SEQUENCE! Of THE : REPRESENTATIVE 
• BREAST-TtlMOR SPECIFIC CDNA B17Ag2 



GC TTGGGGGCTC TGACTAGAAA TTCAAGGAAC CTGGGATTCA AGTCCAACTG 60 

AC TTACACTGTG GNCTCCAATA AACTGCTTCT TTCCTATTCC CtCTCtATTA 120 

AA GGAAAACGAOTOT 180 

AT TAAATATCAG AATGTAAAAC CTGGGAACCA GGTTCCCAGC CTGGGATTAA 240 
CA AGAAGACTGA ACAGTACTAC TGTGAAAAGC CCGAAGNGGC AATATGTTCA' * ■ 300 

TT GAAGGATGGC TGGGAGAATG .AATGCTCTGT CCCCCAGTCC CAAGCTCACT 360 

CT CCTTTATAGC CTAGGAGA ^ 388 



Fig. 8 
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- NUCLEOTIDE SEQUENCE OF THE REPRESENTATIVE 
; " ;; BRj^ST-TUMpR. SPfeiFiq^qDNA B15Ag.2a •'>" 



GC 


CTATAATCAT GTTTCTCATT ATTTTCACAT TTTATTAACC AATTTCTGTT 


60 


AA 


AATATGAGGG AAATATATGA AACAGGGAGG CAATGTTCAG AT AAf TGATC 


120 


TG 


ATTTCTACAT CAGATGCTCT TTCCTTTCCT GT TTATTTCC TTTTTATTlt 


180 


GG 


TCGAATGTAA TAGCTTTGTT TCAAGAGAGA GTTTTGGCAG f TTCTGTAGC 


240 


CT 


GCTCATGTCT CCAGGCATCT ATTTGCACTT TAGGAGGTGT CGTGGGAGAC 


300 


CT 


ATTTTTTCCA TATTTGGGCA ACTACTA 


337 



wo go/61753 Pd/usbo/oiwii 
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NUCLEOTIDE SEQUENC;g-.p.F THE • REPRESENTATIVE 
BREAST-TUMOR SPECIFIC cDNA B13Ag1b 



GC CATACAGTGC CTTTCCATTT ATTTAACCCC CACCTGAACG GCATAAACTG • 60 

GC TGGTGTTTTT TACTGTAAAC AATAAGGAGA CTTTGCTCTT CATTTAAACC 120 

V . ^•••-■^ta .xxtdtaa:) &m-*y •. -■.■},- : :stP< .; n , c M : 

'AT TTCATATTTT ACGCTCGAGG GTTTTTACCG GTTCCTTTTT ACACTCCTTA 180 

TT TAAGTCGTTT GGAACAAGAT ATTTTTTCTT TCCTGGCAGC TTTTAACATT 240 

•.-.r'v"!-)';-!* fMOODTTrTH ADA^A]:; T 'r, >y\j-.i ,/;..,;/; if 

TT TGTGTCTGGG GGACTGCTGG TCACTGTTTC TCACAGTTGC AAATCAAGGC 300 

; CC AAGAAAAAAA AATTTTTTTG TTTTATTTGA AACTGGACCG GATAAACGGT 360 

CG GCTGCTGTAT ATAGTTTTAA ATGGTTTATT GCACCTCCTT AAGTTGCACT 420 

GG GGGGNTTTTG NATAGAAAGT NTTTANTCAC ANAGTCACAG GGACTTTTNT 480 

NA CTGAGCTAAA AAGGGCTGNT TTkCGGGJGG, GGGCAGATGA AGGCTCACAG 540 

TC TCTTAGAGGG GGGAACTNCT A 571 



Fig. 10 
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< NUCLEOTIDE SEQUENCE OF THE, REPRESENTATIVE 
.BREAST^IUMOR SPEdlFIC i cDWA {B i 3A9 1 b *' 

TA ATAACTTAAA TATATTU6A TCACCCACiTG: GGGTGATAAG ACAATAGATA 60 
-TT TCCAAAAAGC ATAAAACCAA AGTAICATAC; CAAApC^AAT: TQAT^GTGCT 120 
CC GCAeSGAAACmCACCTOT^^ ~ : , 180 

^GG TGCGTGCTCAAOTAGICTTli^ ,. 240 

CA GCCGAGGGGTAGGAGM;AAT/GGC^^^ 300 
TT CATGAGATTC JCCTGNTTCA jGQCITGeGAG .TAGCTOGAC JACAGGTGTG , 360 
:: TG CCTGGNTA^T pTTTTTJNgJ i JTT^qGJAG^GATqi^GqGT JTT^CATGTT .... .,. ,420 
: -TG GTNTCGAAC1/ ; GGTGACCTGA' ..A^TC^JQtp^Q -^GAG^T^C^rXTCQC^^GT.^ , .4,80 
TA CAGACAJGAfr GCACT6N6CC v QAG^^gT n GGA|pC;T;GAC : : nCTCT£GGC , t , , 540 




Fig.Jl 
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Nd'cilOHDE 1 SEQUE^ OF W ^REPRESENTATIVE 
BREAST— TUMOR 1 'SftCfFl^bbNA r B1 1 Agl 



TG CACATGCAiGA AtATT'CtA'T^ : ^TAOTCAG CTATTACTCAi 'TTTTCATGGG ^ , (60 

AG CCTATCCTtA' SatMt^ .120 

%C ACTCTtiAcW M;G&#i#^AtfA7 i3m-tFGG/fFtTAT::GACAGTTGAli^: : v : 180 

%A GATT&fftffi ; f t^Tffi¥ft '^AAdGd^TG v GATt AATTGO AGAATATCTT ^ i 340 

l! TC . AAGAVci^ -300 

TA JTG/foGAGi^fii™ >'? 360 

TT TTCCTGATGA Afcf f AT AW ^AG&ATCfiA ; SATAGCATTA r CGTGATGGGe v ^O i 420 

GA ATAATAi$A/ftT^ H* 480 

ac AAAAfA?MC' : fa^ 540 

GG AGCTACTAGT AACCTCTCTT TTTGAGATGC AAAATTTTCT TTTAGGGTTT 600 

CT ACTTTACGGA TATTGGAGCA TAACGGGA 638 




WO 00/61753 , „, 




NUCLEOTIDE SEQUENCE DE JHE ; REPRESENTATIVE 
i; BREAST^IUM0R-;5PE(iiriC^DNA;B5e'A3c : 

ACTGATGGAT GTCGCCGGAG GCGAGGGGCC TTATCTGATG CTCGGCTGCC TGTTCGTGAT 60 

GTGCGCGGCG ATTGGGCT6T TT AfCTCAA^ dAbCffieKtSf : ffi^6Cf GS : TG(^CtTAT ' 120 
TGCCTTAGGG tjCGGCGAAGT' G 

: GATGGCGGCJ ICGGCGGCGJ -jTW^CC^^CfjJTqG |^^T^^--^TjG(p-GCT 240 

TGGCCCTGGC AAGTACTCAT TTAGCGATTT TGTCAAAATA GGCGTG 286 



WdtofrSr/Si* PCT/US00/09312 
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'NtiCLEOTlbr SEOUEhicfc ; O^HEhRER&SENTATIVE 
BREAST-TUMOR SPECIFIC cDNA B9feG1 

AG QAGCCCCTTC TTCTCAATTT CATCTGTCAC TACCCTGGTG TAGTATCTCA 60 

rCA TTTI JAJAGC : CT£GJCOTP- GI^GTCTJI TGATTTTCCT GC^TGTAATC 120 

AC ATAACTGCAA -GTAAACATT? ;CTAA^GJGffG ;GTTATQCTeA TCTGAC^GGT y r ; 180 

AA ATAGTTtCC^' 17 AbCGTCTT AAT A^AT TG^GGAT TTGTTG ! fTTNGTAWN 240 

CA CCTATGACCG AA "'" ^ " ' ^ ^--^ ' J 262 



WO 00/61753, , PCT^ rf v?r. 

15/25; 



NUCLEOTIDE SEQUENCE - OF THE REPRESENTATIVE 
- BREASj^TUMOR iS^ECI^KX £DNAt89CG5 



AG CAAAGCCAGT GGTTTGAGCT CTCTACTGTG TAAACTCCTA AACCAAGGCC 
TA AATGGTGGCA GGATTTTTAT TATAAACATG TACCCATGCA AATTTCCTAT 
GA TATATTCTTC TACATTTAAA CAATAAAAAT AATCTATTTT TAAAAGCCTA 
AG TTAGGTAAGA GTGTTTAATG AGAGGGTATA AGGTATAAAT CACCAGTCAA 
TG CCTATGACCG A 



^ObO/braj' PCT/USW/09312 

NUCLEOTIDt SEQUENCE^ Opj f HE REPRESENTATIVE 
BREAST-TUMOR SPECIFIC" cDN# B2CA2 

GG GCATGGACGC AGACGCCTGA CGTTTGGCTG AAAATCTTTC ATTGATTCGT 60 
AT AGGAAAATTC CCAAAGAGGG AATGTCCTGT TGCTCGCCAG TTTTTNTGTT 120 

--^u-^a-v; irruiyi^ :a^a- ? v\^ V=- v.. ;.-V ; v i 

GG ANAAGGCAAN GAGCTCTTCA GACTATTGGN ATTNTCGTTC GGTCTTCTGC 180 
CG NCTTGCNANG ATCTTCAT 208 



^Figi 16 



17^5 ■ 

' NUCLEOTIDE- SEQUENCE OF .THE REPRESENTATIVE 
. ^BREAST-TUWOR ^CITO; 0NA r ^CAl'' 

GG GCATGGACGC 'AGACGCCT G^' C^fttii^ tTG' r 'A'AMTCtTTt : ! tiri&ii:t&f J ' : - ''^ 60 
AT AGGAAAATTC CCAAAGAGGG AATCTCCtGT TGCtC&CAO TTTtTNTGtT ; 120 
GG ANAAGGCAAN GAGCTdTTCA GACT Aff GGN^^ " : 180 

! -• T j ........... . 

CG NCTTGCNANG ATCTTCAT yW >-^;: m 
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NOCiEQ-tlDE ;SE0UEKCE ^p^H£ RjEPRE^ENTATIVE 
BREAST^tUMOR' SPECIFIC ' &3CA2 



GG GCATGGAC.GG .AGACGCjCTjGA CpTTT^GCTG AAAATCTTJC ATTGATTCGT 60 

AT AGGAAAATTC ,CCAAAGAGGG AAIGTQCTGT TGCTCGCCAG TTTTTNTGTT 120 

GG ANAAGGCAAN GAGCTCTICA .QACJ.ATIGGN ATTNTCGTTC GGTCTTCTGC 180 

CG NCTTGCNANG ATCTTCAT 208 



\ Wigi- 18 
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MNi^LEOTJDE SEQUENCE OF THE REPRESENTATIVE 

;-/B)PSTHUMOR;;SPEe!FI^ 

AG GGAGCAAGGA GAAGGCATGG'AGA6G(^NOT 60 
CT GTCGCCGGGG- ATGGTGGAGA ACTGAAGCGG . GACCTCCiTe^ AGG^CCTCCfj a £.". 120 
TC NCCGTCCAGG r ^ 180 
TC ATGGTCNACA' TCCC; • rr - V ; ; a^v TAT iv, i f^- - u: . ; v , -.204 




PCMJSOO/09312 



1 BREAST^Tl^OS SF*ECiFI& ! cDNA 

; TC AGGAGCGGGT^G^ ;■ 60 

0 TG ATA6fTG(7 ^TO AGJJ#nT:-i 120 

1 CC AATGGGA? . . TJCTAITTTTA); ; 180 
GA TTTGAGA. . ■ ~ ^IGAGIJTG: t > 240 
GC TTAGTATGd 264 



WO 00/61753 PCT/US00/09312 
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SUBSTITUTE SHEET (RULE 26) 
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WO%» a ™ PCT/US66/09312 
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PCT/USOO/093I2 



Recognition of Tumor ; 0e!! tines by Clone vAI 
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SEQUENCE LISTING 

<110> Corixa Corporation 

<120> COMPOSITIONS AND METHODS FOR THE 

TREATMENT AND DIAGNOSIS OF BREAST CANCER 



<130> 210121. 41926PC 

<140> PCT 

<141> 2000-04-07 



363 



<160> 317 

<170> FastSE^AforrWin^b\i?sj; V&Tixi&i^.& i : :I ; : 

<210> 1 . 

<2il> 363 -f 

<212> DNA \ ' 

:* - f^<2^>^tnq ^sg^ien r 

ttagagaCGG/ a1a.ttggga<?c" taattgggac ccaaatttct caagtggagg gagaactttt 60 

gacgatttcc acfecfgeaferct- cctcgtgggt attcagggag ctgcccagaa acctataaac 120 

ttgtcta^gg ;cg£££gaagt. cgtccagggg catgatgagt- caccaggagt gttttta'gaSr • 180 

cacctccagg aggcttatcg gatttacacc ccttttga&c tggcagcccc cgaaaatagc ' 240 

catgctctta atttggcatt tgtggctcag gcagccc'cag atagtaaaag gaaacfccaa 300 

aaactagagg gattttgctg gaatgaatac cagtcagctt ttagagatag cctaaaaggt v 360 
ttt / 

<210> 2 / ? 

<211> 121 / • 

<212> PRT -v ' 

<213> Homo s&plen .< ' 

r v - . -.^ * X. ■ ■ ' 

■ , <400> 2 J^r f :::i 

Leu Glu Thr Gin Leu^Gly £?ro.Asn Trp Asp Pro Asn Phe Sex; Ser Gly 

1 ! * :, "" f io : "ik 

Gly Arg Thr Phe Asp Asp Phe Bi& ^Airg/Tyr Leu lieu Val Gly He Gin 

20 25 30 

Gly Ala Ala Gin Lys Pro He Asn Leu Ser Lys Ala He Glu Val Val 

35 40 45 

Gln.Gly His Asp Glu Ser Pro Gly Val Phe Leu Glu His Leu Gin Glu 

50 55 60 

Ala Tyr Arg He Tyr Thr Pro Phe Asp Leu Ala Ala Pro Glu Asn Ser 
fi 5 70 75 80 

His Ala Leu Asn Leu Ala Phe Val Ala Gin Ala Ala Pro Asp Ser Lys 

85 90 95 

Arg Lys Leu Gin Lys Leu Glu Gly Phe Cys Trp Asn Glu Tyr Gin Ser 

100 105 no 

Ala Phe Arg Asp Ser Leu Lys Gly Phe 
115 120 



<210> 3 



WO 00/61753 




r <211> 

.'?<2i2>' 
• <?13> 




<220> 

<221> misc_feature 
<222> (1).. .(1080) 
<223> n = A,T,C or G 

<400> 3 • " " 

tcttagaatc ttcataicccc gaactcttgg gaaaacttta atcagtcacc tacagtctac 
cacccattta ggaggagcaa agctacctca gctcctccgg agcpgtttta. agatccccca 
tcttcaaagc ctaacagatc aagcagctct ccggtgcaca acctgcgcca aggtaaatgc 
caaaaaaggt cctaaaccca gcccaggcca ccgtctccaa ^ g^cUMactcac^ caggagaaaa 
gtgggaaatt gactttacag aagtaaaacc acaccgggct grggtacaaat accttctagt 
actggtagac accttctctg gatggactga agcatttgct accaaaaacg aaactgtcaa 
tatggtagtt , aagtttttac, tcaafcgja^afc r q^tcqct^a. cgtgggctgc ctgttgqcat 
agggtctgat a^ggaacgg! . Qc^tqg^^ !gtaa^gt^tt 
aaacattcaa tggaagq^cc ait tgtgc^ta tcgaqpcag^ !gp t qtgggca^ ^^agaaqgc 
atgaaqtgca ccc t aaaaaa, .acaqt^ttep. aaa^ tt aja t p ^ t taa^accg gtgt taat tjg 
tgttagtctc cttqccti^ /^gt^aggt:^ ^^accpctt^p. tggg^tgggt 
tctttacctt ttgaaat:cat i^ttnggaag .^gggc^ actaa^a^aii 
gcccatttgrg paaaaatttq nca^ct^atfc jc^aciiggtan 
aaaaatctnc .tgcc^ 

ttcttccccq, agttaactnt , . .ttttjtnt^taa, aattpqcaaa, aaangaaccu • cpWptggaa 
aaacnccccc c^cqaanccc J cggccnaagn STga^g^tpc ,qt£ga^ 

cctanaaatt ttttctttjtjx taaaaaccac nnttt^tt^ tit'tctta^^ 



<211^1087 
.^212>^I>NA 



_ ; ,.<;210>-. : 4. 




<213> Homo sapien 




<220> 

<221> misc_feature 
<222> (1) . . . (1087) 
<223> n = A,T,C or G 




<400> 4 



tctagagctg cgcctggatc ccgccacagt gaggagacct gaagaccagai gaaaacacag 
caagtaggcc ctttaaacta ctcacctgtg ttgtcttcta at^iattctg ,ttttatt;ttg 
tttccatcat tttaaggggt taaaatcatc ttgttcagac ctcagcatat aaaatgaccc 
atctgtagac ctcaggctcc aaccataccc caagagttgl: ctggttttgt ttaaattact 
gccaggtttc agctgcagat atccctggaa ggaatattcc agattccctg agtagtttcc 
aggttiaaaat cctatag^ct; tcttctgttt tgaggaagag .ttcctgtcag ^ , agaaaaacat 
gattt tggat ttttaactt t aatgct tgtg . aaacgctata aaaaaaattt t ctacqccta 
gctttaaagt ^ctgttagt^. ^agaaattaaa afctccticag gaggat^aa. ctgc 
agttacccta^attccaaatg ttttggtggt tagaatcttc tttaat^tcj'ttg^gaagt:' , 
gttttatatt ttcpcatpna ;A gataaattct . ctcncncctt: imttttntnt ctnntttttt 
aaaacggant, cttgctcqg^ tgtcceuigct gggaattttn ttttggccaa tctcqgctnc 
cttgcaanaa tnctgcntcc qaaaat.tacc ncctttttcc t cacctccacc\ccnnggaatt 
acctgga^tt anaggccccc ncccpccccc cggct^ttt.gtttttgttt ttagtaaaaa 
acgggtttcc tgttttagtt aggatggccc.^ .ccccctcngc 




3 



PCT/U&00/093i2 



tntggantct tgaatnncgg gttttccctt ttaaaccnat tttttttttA^xmncbccban 960 

ttttncctcc cccntntnta angggggttt cccaanccgg gtccnicc.ccc" drigtb6c6aa 1020 

tttttctccc cccccctctt ttttctttnc cccaaaantc ctktcttttc dtnnkaktat 1080 

cnantnt 1087 



<210> 5 

<211> 1010 

<212> DNA 

<213> Homo sapien 



"* f "<X£S>' i ii ; = ^>v^>-i r, --v- - . v - 

<400^V ev:^>:^i; : ..- V.r-v- . ' ?r ■ ■ 

tcta£acc^ %ttct^at*r ^et^a£ttM :> 60 

agtcfcaua^^ ^ct^cag^t: garcaakc^ct 120 



aggfcaijte^ Acaiacaatt ' ttaa^tgtt 180 

agga^ca^t^ ^ct T 240 

agac&g^^;^ • 30 0 

gggS#^ cggaacgaatr ^ • 360 

naadb^ 420 

tttng^gj^^ acccdngtgg " 480 

ccct£t£cec Vtf^ t<^ttttdctf l:ttgejgttgt ttaaattccc' ' J ; 540 

aat£tcec^'^&^ tiaattric t c nctangnntrt 600 

ttc6^tgt ; ^c£tt^<^ ^ i&t^ tt icto ^cccn^dnkli ^ttSit t fed ^ ^ 660 

nta tnnt giga ccciffiaia^ii D ri(i?n^tc^mgdc* 'c^aa tt^iib c %aat tggt tn : t tt t tree t? 1 720 

nctgggggaa accctttaaa tttccccctt ggccggcccc cctttttt.ee cccctttnga 780 

aggcaggngg ttcttcccga acttccaatt ncaacagccn tgcccattgn tga&cfcfctt . . ' 840 

ttcctaaaat taaaaaatan ccggttnngg nnggectett tcccctccng gn^ggiingng 900 

aaantcctta ccccnaaaaa ggttgcttag cccccngtcc ccactccccc nggaaaaatn 960 
aaccttttcn aaaaaaggaa tataantttn ccactccttn gttctcttcc rr " ' i; 1010 

<210> 6 ^ -i' 

<211> 950 - f 1 

<212> DNA 

<213> Homo sapien ' - ■ ' 

• <220> : *• -'-COi--. 

: -' <2il^^S<bf^afeuir^ ^--k*V~*? ... v> > ;v. ^' : ;y - : : - v-v : 

V >: ;<222;^fliPr?:($50) h - J ! - ^ :>.' V , J-.. :v - - 3: " 

;'"^223>^h' *%',T?C- otf G i:- - »:..-?*■.■ . .? 

; ^400>% ^-^^x> coo o •*;••.•• ...^ o: /^v^I-'* ; , . v 

tctagragctc geggecgega gc^ agggc£tc£a ctcg^tct'ca ^ 60 

gct< r^ ct 3 c:a a ^ c ^^^? c ^^ "S5g#ggtc'at^§c^affcctcte tgdctcagdd 1 ttccaagtag 120 

ctg^attac ; agg£g^^^ c^atttttaa 'taga^atggg ^ 180 
gttttccd£t'; : gttg^cciu^" v fccccctfeccn 7 240 

nganctcnna ctgctgggga - timccgriniifi iibncctccai hCTcnnnhiin iiaiciintbcn : 300 

tnntedttue tcTuixinnnnn bnntc^tcc"'-toctt:Gtciic '•imnnt?n» :: ^^-^'TirmT^r*n'Ti ^ 360 

cnnnccncht ucccucnnnt t enen tnenn tntcatocni : xintcnittaim 420 

ccmitachtb nt^umdixint c^tctotuiri^cctcraCTuat crictnlincnt : tiftdtcctci ' 480 

nt m i' mn uict 1 dcjuuuintci:^ entcn6nncn tacctcaMitii '^&cncntccc ncctchbiinc 540 

ct^mtttrain ainciriiiutcc : titnc6iittim iintccrmEtbi caihentencii iiiicntthttc 600 
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ccnccnnttc cttncncntn nnntntcnnn cncmtcnntc ntttnctcct nimtcccnnc 660 

tcxmttchcc cnnntdchc^ rmnahtccd6 : 720 

tuitciidnttc titaaiitncht ttfcta^ ctnxmtc^eti 780 

tcncritntcn dra^ dtcndctiiict cnttd^ctih 1 " 840 

ccnnttitntii txindiccimt: rictnmdatoc cntcrittttcn tctct^ctiin ^ 'ii^t^ccte ; i; v 900 

nncccbafcnbc 1 ^ : : ' i . ^ 950 

x2xb> : V : -; ! ' : — • ' : v - ~ :-.-•-.,-:;•:,■;.'* * - ( - ; ' 

' ^211> ^086 c : - !y: ' ■' ^ :: ' : '• • "• • i • 

<2i2> DNA • • : ' ,: ' vK: ;r r ' :: -"- v;; •' : '• " 

<i213> Homo sapieii '' ~ : "' r -,v';".r : - * 

; . 7 ^<220^ ; - ^ ^ r : :: J y " ^ vr • : * •' t '« : ' : --- : - • 

<222> (1) . . . (1086) — /:-••-: ^^^^"^•^ ^v/--^..::.:.-, ..; V: : . ;; ;. )( , : • 

<223> n = A,T,C or G 

<400> 7 ' - - ; - .'• • 

t c tagagctc gcggccgcga get caat taa ccct cactaa agggagt cga ctc^&tc&ga 60 

ctgttactgt gtctatgtag aaagaagtag acataagaga ttbcittttg ttct^tacta 120 

agaaaaattc ttctgccttg agatgctgtt aatctgtaac cctagcccca accctgtgct 180 

cacagagaca tgtgctgtgt tgactcaagg ttcaatggat tta<jggct:at gctfetigfetaa 240 

aaaagtgctt gaagataata tgcttgttaa aagtcatcac c£t£ct6ta£ ^fcdtciagftiac 300 

ccagggacac aatacactgc ggaaggcege agggacctct gtdta§gaaa *§dca^tatt 360 

gtccaagatt tctccccatg tgatagcctg agatatggee tdoitgggaag "g^t^iigabct 420 

gactgtcccc cagcccgaca tcccccagcc cgacatcccc cagcccgaca cccgaaaagg 480 

gtctgtgctg aggaagatta ntaaaagagg aaggctcttt gcattgaagt a£gakg4agg 540 

ctctgtctcc £3^9$^ 600 

tctapt^t^t g^aata^a g 660 
atactgfct:dt: etaatgeacgr agatg^ttge rit^£t§dca ^fccca^grgcca ; Iddccdtttcci ■ 720 

ttaactttfe€ atganacaaa kactt^ dedctattiri" 780 

cctattggbc tgcccatcdc <^cccca£^ 840 

tccaaaacrit tttcccgttg gtcccctttc ^a^ 900 

aacntgtccc iggntccttcn; tfeccaicccc dfctcccngaii aa^a^acciec ^Intgahggn 960 

gccccctcaa ' attataaddt ttcciiaaaca aaraggttcn ^aa^gtg^ttt ^ttedggt^r 1020 

cggctggrcct tgaggtcccc cctncadccd aattt^gaah ccrigtttttt ttattgrcccn 1080 

ntcccd j _ ^ ;j\ ■ ^^^^ ;; : " ''^^'T; ^ L ';" v: ; 1086 

<2io> V ; ; " ^ *■*■- :::{ - y ^ ' - -r: .r~- - 

<2ii>;ii77 [' '^'/^ ; ;'!'"^;v;'"; " v ' A:y - r " :l - :i " J 

• <212> DNA ; J ^_ r;;: ? : -r:y:r^\j z<sr 

"^ciliVjHpmo/sapi *-"•'■ * * - ■ ■ ■* 4 . 

I' <221 > 'mlsc^Eeature " ; ^ -^-"^ : ^ ^ '- : 

: <222> (i) ;?. (il77| ' : .' : *" : ' ^ >- r ' r ' *' i , ; c.-- :r - ■ 

<223> n = A, T, C or G '"">'''* r ' 

<400> 8 " x ]\ 
nccntttaga tgttgacaan ntaaacaagc ngctcaggca gctgaaaaaa ^dcactgata 60 

aagcatcctg gagtatcaga gtttactgtt agatcagect catttgactt cccctcccac 120 

at 9gtgttta aatccagcta cactacttcc tgactcaaac tccactattd cfcgttcatga 180 

ctgtcaggaa ctgttggaaa ctactgaaac tggccgacct gatcttcaaa atgtgcccct 240 

aggaaaggtg gatgcc^ccg tgttcacaga agggactacg 300 

a 9£Tggccggt "gc^ctgtta 3$0 
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aaac^Qctqa 

ccatQt-^cqa 
catc^ata^gg 
gatgctgtgt 
accagatctg 
accaataaaa 
gctgcaggaa 
cattncccct 
ggaaaacctg 
aaaagcccnc 
ttnntccttt 
aaanagaang 
ggnggnaggc 



ncncnnaagg 
cgttaaqact: 
g^gcg^ggg 

aaaacxinggq 
tgact:fct;q$c 
cctgacaatc 
acggggangg 
ttcaattcan 
ntattnattc 
ncttaccaan 
antcccntcc 
antttgtnnn 
tttatttttc 
cnctcacccc 



Qtgaat ; tg;at 

g^cagq^ggt; 

ctacfpaq tc , 

^gttgpccgt" 

r t^cncc;tpt 

cccatactca 

tnggtnganc 

ccttatcnat 

tttnnccccc 

ttatcncctg 

naaatttgca 

ccccctttta 

cttngaa'rca 

ctttntgtng 



acgcc^tt^cL 
ggraggiggc, 

.taaacttgcE 
aaaaaaaaan 
nncctgaccc 
acccccaacn 
cccccggcnt 
gaccntcccc 
cngaaaggna 
cccaggcgaa 
tcccaatana 
gngggnc 



.paggctptgg, gatggggtaa ; 
tactgt;gcat gtacgtggag 
t^t^aat.cqac^ Jtgtaaangga 
aapctgatcn npagc£cnaa 
^c^pacaixta ^tecjtttcjcca 
aanactggcc ccgaacccna 
aaaaataatg gatcccccgg 
nggngggggg. ggfccngtiicc 
cctttttnaa^ctcgtgaaag 
ttcpnqggtn gnttanaaaa 
aggaatttaa cctttatttt 
cmgccatcnt ttaanaaaaa 
aaiipacpcgc nggggaacgg 



420 
480 
\ 540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1177 



<210> 9 
<211> 1146 
<212> DNA ^ 

<22o>^ t ^ ^, 

<221> jn£sc : f ekti 



. < 



c 2 2 3 > ;ri ~= A < £ J C ! or^G~ ^ " ^ * : " ;: " 



,a ^ctttccctqt 



nccmfctt^t ^ 

gaaa^gggt^^aaSagg^gcit Jgfctg^dagtc "atccc^gt^ ^ccaatgtg 

ccaattat^aVa^ 

catcaqccag^ag^ 
acggttgc^a^gca^ 

gggatgaccc^t^agggag^ gactaggtga 
, cctct$cttd^ Sgctgaaggt 
acacggfectg gctcagg^g^cct fc^ aatggtgcat 
atggaagggg tgctcctgac r caaactca^c cattgatcaa tgttagggaa 
gaagccggga atttcattaa caacccgcca cacagcttga acattgtgag 
ccttcaaggg gccactccac tccaactttg gccattctac tttgcnaaat 
tcctttttta aggccgaatc cntantccct naaaaacnaa aaaaaatctg 
ggaaaaggcc cancccttac caggctggaa gaaattttnc cttttttttt 
cntttnttaa attgaacctn aattcncccc cccaaaaaaa aacccnccng 
ttccaaaaac naattccctt accaaaaaac aaaaacccnc ccttmttccc 
ttcttttaat tagggagaga tnaagccccc caatttccng gnctngatnn 
cccccatttt ccnaaacttt ttcccancna ggaanccncc ctttttttng 
ncaaccttcc aaaccatttt tccnnaaaaa ntttgntngg nggga'aaaan 
atagan 



Jittcagagf^t 
jtctag^agtad 

^gtggagcact 
Ltcctcccacc 
gaggag^cat 
gggaaactct ^ 
.pgaggpgaaa 
gaatggagcc 
adtgatcagg 
gttcagtgac 
ttccaaaact 
.cnccti^t.tct 
t'ttttgaagg 

f g^ggcggat 

'ttccnccctn 
gtttcccccc 
gtcngattna 
acctnntttt 



60 
120 
180 
240 
300 
360 
: 420 
; 480 
540 
600 
" 660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1146 



<210> 10 

<211> 545 _ ^ _ _ _ _ ^ '\ ' 

<213> Homo §agieh ' ' '~ r _ ' ^ «.. r .- v 

cttcattggg tacgggcccc ctcgaggfccg acggta ;£ icga taagc t tgat atcgaat tec 
tgcagcccgg gggatccact 'agttctagag tcaggaagaa ccaccaacct tcctgatttt 



60 
120 
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tattggctct gagttctgag gccagttttc ttcttctgtt gagtatgcgg gattgtcagg 180 

cagatctggc tgtggaaagg agactgtggg cagcaagttt agaggcgtga ctgaaagtca 240 

cactgcatct tgagctgctg aatcagcttt ctggttacca cgggcaacag ccgtgttttc 300 

cttttgatgt cctttacagt ggattacagc cacctgctga ggtgagtagc .. ccacge^cct 360 

ggtagatggc tccacgtaca tgcacagtag caaaggcgta cctgqtgtca gtgttaaegt 420 

taatatcctt accccatcgg agagcctgag tgagggcgat caattcagcc pttttgtgct 480 

gaggtgtttg ctggttaagc cctgaaccca caacacatct gtctccatgg taacagctgc 540 

aCC ^ ,, 545 

::<2io^ii'' 7.77 v 7 7 ,^^77^';7* - i^^Z^I'l ^'~ v '7' 7 " -V \ • "*^'\.!//"*.". .1... 
: . .<2ji^ 196. "77 ,7.7 t' 77 : ?- 7^1'^^^' 7' 7'!"7 77 7. 
r < 2 i?> pna , : . '~ ;r ' t .7 ; 7777^- ; I ; ^f^ :; ,'lI^':X? ^.^:,7'7" ; .7.'^ 7'"' '.7 

<21?> Hoto . ^apien — 7<:,7 ; 7'^ : ^- ; ^"^^7 p^j^^ 7:^:^.77' 

<;4oo> ii; 7,7." ,,. f< , ... ;: c ^_.„ ; .7 7 ; 77; 777".' 7'77 

tctcctfaggc tg^caqagt ggct^^ 60 

ggggggatcg ctltgagcpca ag^jtttc^a^ 12 o 

ctctacgaaa aaataaaaaa atgagcctgg tg^agtggca^ 180 

aatcgagcct aggaga l: ^ , 



<210> 12 

<211> 388 

<212> DNA 

<213> Homo sapien 

<220> 

<221> miecJEeat-ure 
<222> (1) . . . (388) 
<223> a = A,T,C or G 



. : <400> 12 ; .. /; ... , . v.^ • 

tctcctaggq. ttgggggcfcc tgactagaaa, ttcaagga^ jc^^^.^pca^g 60 

.tgacaccaac ttacactgtg .gnctccaata : ' 120 

.aataa^ata^ ^^aaacgat .gtctgtgtat 180 

taagtgacat ta^atatcag aatgt^aaac . qtggga^ 240 

actgacagca^agaagactga acagt^ctac tgifcgaaaagc : cpg^agiiggc aafcatgtfcc^ > 300 

ctctaccgtt gaaggatggc tgggagaatg aatgctctgt cccccagtqc, caagctcact, -360 

tactatacct .cctttatagaKCtaiggaga f . 0 . .7- . , t ...... +.,...77, 388 

•<2i6> 13 . " * c: 7" ' ° ' "'"V ; """" ) " ,: '77';.v7.- 7 

<211> 337 

<212> DNA • ■ ?, . :, r <- 

<213> Homo sapien ..".7 7 

<400> 13 ^77 " 7, ; 7 . 

tagtagttgc ctataatcat gtttctcatt attttcacat tttattaacc aatttctgtt 60 

taccctgaaa aatatgaggg aaatatatga aacagggagg caatgttcag ataattgatc 120 

acaagatatg atttctacat cagatgctct ttcctttcct gtttatttcc tttttatttc 180 

ggttgtgggg tcgaatgtaa tagctttgtt tcaagagaga gttttggcag tttctgtagc 240 

ttctgacact gctcatgtct ccaggcatct atttgcactt taggaggtgt cgtgggagac 300 

tgagaggtct attttttcca tatttgggca actacta 337 

<210> ; 14 . ' - ,7 . . ..,,7 . . 

o?2ii> : 57i 7 I-pv--^^^: ^7.^7-*.* 7 .77 7, V-,^ 7.7 7 7.. 

<2j.2>. dna 7 7. t7.7... ^v7/ 7'/7, 777;77.,.." 77- "7"". 77." 7" 7.. 
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£<2i3> Homo sapieh 

! - <220> : V s "' '^= r -:- ■' ■ 
- ^22 1 > miBc^^^tilrie;^ * ^ 
" <222> (1) A ^{SlV) ' J 7 
- : <2'23>-n ; ^ ^T,C 6r r G 

<400> 14 

tagtagttgc catacagtgc ctttccattt atttaacccc cacctgaacg gcataaactg 60 

agtgttcagc tggtgttttt tactgtaaac aataaggaga ctttgctctt cafcttaaacc 120 

aaaatcatat ttcatatttt acgctcgagg gtttttaccg gttccttttt acactcctta 180 

aaacagtttt taagtcgttt ggaacaagat attttttctt tcctggcagc fctttaacatt 240 

v atagcaaatt tgtgtctggg ggactgctgg tcactgtttc tcaca^tt^c aaatcaa^gc 300 

atttgcaacc aagaaaaaaa aatttttttg ttttatttga aactggaccg gataaacggt 360 

gtttggagcg gctgctgtat atagttttaa atggtttatt gcacctcctt aiigtfc^ciact 420 
tatgtggggcj' ggggnfct^ ~ '480 

cttttggnaha" : ^^*o£§agct^aS r &^^§n^ ^kg^ctfeiicag lv - 540 

gaggcctttfc tcttagag^gg 9gg^ - : f - EL -"f 1 3 " 571 

<210> 15 

<211> 548 - - - 

<212> DNA — 
<213> Homo sapien A ^-- 

<220> 

<221> misc_feature ^ : : 

<222> (1)...(548) o-: >-f\l^v <JS"r. 

<223> n =s A,T,C or G {80 C; 




<400> 15 

tatatattta ataacttaaa tatattttga tcacccactg gggtgataag acaatagata 60 
taaaagtatt tccaa^ 

tcccccaecd > gcactgaaac t tcacctt fit £ aactgtctacr ctaaccaaat v tctacccttc v r - 1 8 0 

aagtcttt^ tttttfetttt tttxittttgg agatggagtc "^ 240 

tggctgtgfeai ^ ■ • -300 

ctccra^tfc f c£t^ tacsiggtgtg - 360 

catcaecatg^6ctggntaat ^ cttttttiigt ' tttngggtag agatgg^ggt tttacatgtt -420 

ggccaggntg gtntcgaact cctgacctca agtgatccac ccacctcagg ctcccaaagt r : 480 

gctaggatta cagacatgag ccactgngcc cagncctggt gcatgctcac ttctctaggc 540 

aactacta 548 

<210> 16 
<211> 638 
<212> DNA 
<213> Homo sapien 

■••<2^0>-- -^ I . s - . . 

- <22li nuLsc^f eature : 1 : '-••*"-■ 

->^22^>-*-ti) .^ w <638) ■ : • r .-*7. y'r 

<223> Ti; « AyT^C-br' G 
<400> 16 

ttccgttatg cacatgcaga atattctatc ggtacttcag ctattactca ttttgStggc 

gcaatccgag cctatcctca agatgagtat. ttagaaagaa ttgatttagc gat'agaccda 

gctggtaagc actctgacta cacgaaattg ttcagatgtg atggatttat gadagtt^at 




60 
120 
180 
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ctttggaaga gattattaag tgattatttt aaagggaatc cattaattcc agaatatctt 240 

ggtttagctc aagatgatat agaaatagaa cagaaagaga ctacaaatga agatgtatca 300 

ccaactgata ttgaagagcc tatagtagaa aatgaattag ctgcatttat tagcqttaca 360 

catagcgatt ttcctgatga atcttatatt cagccatcga patagcatta qctgatgggr c 420 

aaccttacga ataatagaaa ctgggtgcgg ggctattgat gaattcatcc ncagtaaatt 480 

tggatatnac aaaatataac tcgattgcat ttggatgatg gaatactaaa tctggcaaaa 540 

gtaactttgg agctactagt ^acctetctt : tttgagatgc - aaa^ttttct tttagggttt 600 

.cttattctct actttacgga tat;tggagca taacggga . ... ...'..„*,. . . T \ : '. t ,;~ v ,.. ; \ 638 

.. : <210> 17 ^VU ^'V f V-L- "r;-.".- :•■ " -/'l ' ^ , ^ V.'.'."'^ 

<212> DNA ' ' " : ' V ' " 1 - ' ^ - >■ 

<213> Homo sapien 

<400> 17. . . '^V .. 

actgatggat gtcgccggag gcgaggggcc ttatctgatg ctcggctgcc ;f tg£tcgtg;at 60 
gtgcgcggcg attgggctgt ttatctcaaa caccgccacg gcggtgctga tggcgcctat 120 
tgccttagcg gcggcgaagt caatgggcgt ctcaccctat ccttttgcca tggtggtggc 180 
gatggcggct tcggcggcgt ttatgacccc ggtctcctcg ccggttaapa- pqctggtgct 240 
tggccctggc aagtactcat ttagcgattt tgtcaaaata ggcg&gr > "'[in < 286 

<210> 18 

<211> 262 

■ <212> DNA :c J: > : .,. . ,. r _ ..... 

r <213> Homo .sapien . ?: , r ;- ....... ^ _ .. . ."1^ , ^\-v <V 

<220> ^ ' " * " ~ ' v'--^ -••••>•>"•• - 

<221> misc_feature 

<222> (1) • . . (262) r 
<223> n = A,T,C or G , ;: V 

<400> 18 ; ^ -\ 

tcggtcatag cagccccttc ttctcaattt catctgtcac taccctggtg tagtatctca 60 

tagccttaca tttttatagc ctcctccctg gtctgtcttt tgattttcct gcctgtaatc 120 

catatcacac ataactgcaa gtaaacattt ctaaagtgtg gttatgctca^, .tgtcacjtcct 180 

gtgncaagaa atagtttcca ttaccgtctt aataaaattc ggatt^tgjbtc \ttjtx\cjtettn* 240 

tcactcttca cctatgaccg aa r , ..... 262 

<210> 19 .„ 

<211> 261 : . ;• - ._y,: , ; ,-/>.,,.. ; ; . _ >. , ^ " - . ; ; ., '., > ^ ^ _ .... .. 

<212> J?NA ~ \ " - ; ' '** r. : s >^A-'' -.':-r"^r- v-'.- 

<2J3> : Homo sapien , r . ..... t-.-^.v.^ ;:\y.-,.:\r ,u, ""*.. - ; . r.-xi .-rr; - v 

<400> 19 :t \ \., . ^ , ^V^ VV": ^ ^ ^ 

tcggtcatag caaagccagt ggtttgagct ctctactgtg taaactccta aaccaaggcc 60 

atttatgata aatggtggca ggatttttat tataaacatg tacccatgca aatttcctat 120 

aactctgaga tatattcttc tacatttaaa caataaaaat aatctatttt taaaagccta 180 

atttgcgtag ttaggtaaga gtgtttaatg agagggtata aggtataaat caqcagtcaa 240 

cgtttctctg cctatgaccg a ^ ; . ^ ^-v* . 261 

<210> 20 

<211> 294 s ' - 

<212> DNA ~f. ' ~ ■ " ...x 

<213> Homo sapien , r; 
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*220> " ■ ,r '--- ■ : >. . V - 

*22i> misc_f eaturia : " .v V r 

* : *22ii : (1) /.v(294r * : — *-\--- : -'*' •* - - - ' : > V* c ' £ ^ .- -X 

: ^22:B irs= A?TjC~br r " : "G *<— - ; > :V ; '- • ■ • * :■ - '.:^V<Vr ' ; 

<4ao>^2d :? **^'-*-'-*s>i*.: ••' v : ■:■ . 

tacaacgagg cgat^tc^gt 1 kaaktcggac atgaagccac cgetggtctt ttcgtccgfag ' 60 
cgataggcgc cggccagcca gcggaacg^t tgcccgga eg gcgaagc^aci ccggagttct ; 120 
teggactgag tatgaatctt gttgtgaaaa tactcgccgc ettegttega cgacgtcgcg 180 
tcgaaatctt cganctcctt acgatcgaag tcttcgtggg cgacgatcgc ggtcagttcc 240 
gccccaccga aatcatggtt gagceggatg ctgnccccga agncctegtt tgtn r 294 

j , • • » 

<210> 21 
<211> 208 

<212> DNA > 

• ^2U> i &mc^i^i^ :y: -' ^-*>:o^-.-.*.v.:--* yv-^w" : -v s > 

'■ <2^b>'^ :; '■v:-^.V-3":ro-3 ^7-:^ ■ -r^:,- ■•■;,v ■{,.: : v . " ■■- :\ / . . 

j: c22lS J n&sc^e^ ?*.^oo:?o::- iv . ( : r ;r r ^.o . 

<222> (1) . . . (2dS»F^ - -V-^-v-;; -£ s y ! - 

<223> n =s A,T,C or G 

<400> 21 ■ f i ; - • 

ttggtaaagg geatggaege agacgectga cgtttggctg aaaatctttc atitgattcgt 60 
atcaatgaat aggaaaattc ccaaagaggg aatgtcctgt tgctcgccag tttttntgtt 120 
gttctcatgg anaaggcaan gagctcttca gactattggn attntegtte ggtcttctgc 180 
caactagtcg nettgenang at ct teat 208 

<210> 22 C V , ^ 

<211> 287 • . ' ■■ 

<212> DNA 

<213> Homo sapien ■ 7 

<22&>— -> r i j :"• \ •_■ *-c • ■: - •-.>.: " -.• * .v...... ■:- ; 

■<^ : 21 ! > : 'iiElsc^eatur&- 1 : .V.^ " - - 

<2:2^>iiV.. -^28^/ W ; y - ;■- . - w:- 
<223> n = A,T,C or 6 * - ^' " 

<400> 22 

nccnttgagc tgagtgattg agatntgtaa tggttgtaag ggtgattcag geggattagg 60 

gtggcgggtc acccggcagt gggtctcccg acaggccagc aggatttggg gckggtacgg 120 

ngtgcgcatc gctcgactat atgctatggc aggegagecg tggaaggri^g atcaggtbac 180 

ggcgctggag ctttccacgg tccatgnatt gngatggctg ttctaggegg ctgttgccaa 240 

gcgtgatggt acgctggctg gagcattgat ttctggtgcc aaggtgg 287 

<210> 23 - r : v • >' :>* 'si : 

^2i2C> DMA ^ ^ ^- - ■ ^ •.■ - -\ ■ v : - : 

<213> Honra sapien - v : 

<220> : . 

<221> misc_feature c ::. 

<222> (1) . . . (204) - 
<223> n = A,T,C or G : . v : , : . .. -:. . 
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<400> 23 .. .. /:/ , . _ . . : . 

t'tgggtaaag ggagcaagga gaaggcatgg agaggctp^n Igctggtcctg gcctacgact, T 60 
gggccaagct- etcgccgggg .atggtggaga actgaa^cgg gacctcrtcg aggtcctccgl . ,120 
vncgttaqttc nccgtccagg aggagggtct ttpcgtggrtc, tnggaggagc ggggggagaa 11 18 0 
gatnctcctc atggtcnaca tccc lll^!fll204 

<210> 24 
<211> 264 
<212> UNA 

<213> Homo sapien J ; ; 

<220> 

<221>vmisc_featiire ; :r ;;'-;;=• - ; — "t * • - - ' '7 " U a" ... 

<222> (i) . ...(264) ' ; .. 1 il.'"i; ..1." 

5223> n =i : A # :T,;C,or G ; - ;i ; r j^,. .... l.\ 11 ^ v V-'-;l-"^ ll. v l ' ' --111 ^. 

<400>24 ;^ :V p r I-.^^ ^Vlll 11 1 111 '11^ - V 'l." -I". 11 

. tggattggtc .aggagcgggt agagtggcacvca^ 60 

gtcctaaatg atagttgptg agtttt£ctt: tgacccatg^ gtt^a^ 120 

ttaactttcc aatcgcatgg acatgttaga ctfattt , 180 

ttaaattgga tttgagaaat tggttnttat tatatcaatt tttggtattt gttgagtttg 240 

acattatagc ttagtatgtg acca . r v . 264 

<2io> 25 j,^ ^ 

<211> 376- r-v ( :- . " 11 . 11. 

<212> DMA 

<213> Homo sapien 

<220> 1 VI" r. " ' * 11 11-1 

<221> misc_feature 
<222> (1). .. (376) 
<223> n = A,T,C or G 

<400> 25 --. r > •" , , 1;-1 1^1/11-" L'l,. llll^l 1,," ~Z ^ 

ttacaacgag gggaaactcc gtctctacaa aaattaaaaa attagccagg ; tgtggtggtg . s 60 
tgcacccgca atcccagcta cttgggaggt tgagacacaa gantcaccta natgtgggag -,- ? , 120 
gtcaaggttg > catgagtcat gattgtgcca ctgcactccaj gcctgggtga caga^ccgaga ; .180 
ccctgcctca; anaganaang aataggaagt t cagaaatcn tggntgtggn gcccagcaat ~ 24 0 
ctgcatctat ncaacccctg caggcaangc tgatgcagcc tangt 300 
tctggaggca gcagttnggg cttccatcca gtatcacggc cacactcgca^ ^agccatct l' ; ll. 360 
gtcctccgtn tgtnac 376 

<210> 26 r l ..l.r 

<211> 372 , :: 1.. . - 

<212> DNA ..... r... , . ..1 1;11 
<213> Homo sapien 

<22o> e . .... . <r , .*v/ 

<22l> misc_feature , f: - : 

<222> (1)...(372) ,1/'. ^ . 1 

^223> n = A,T,C or G 



ttacaacgag. -.■gggaaactcc gtctctacaa .;aa^ttaaaaaj-^tagccagg tgjtggtggtg . 60 
tgcacctgta atcccagcta c t tgggcggc tgagacacaa ; gaaccaccta, aatgtgggag 120 
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ggtcaaggtt gcatgagtca tgatcgcgcc actgcactcc agcctgggtg acagafctgag 180 

"accctgcctc aaaagaaaaa gaataggaag ;v £tcagaa&cc ctgggtgtgg rigccdagcaS ; : - 240 

tctgcattta aacaatccct : ^ 300 

tctggaggca : g^gtaag^g 360 

tcctcgttgg ta . /- *.r v - . 372 

<210> 27 ; 
<211> 477 
<212> DNA 

<213> Homo sapien c - 

<400> 27 'r 

ttctgtccac atctacaagt tttatttatt ttgtgggttt tcagggtgac ta^gtttttc 60 

cctacattga aaagagaagt tgctaaaagg tgcacaggaa atcatttfett tsiagtgaata 120 

tgataatatg ggtccgtgct taatacaact gagacatatt tgttctct^t ttttttagag 180 

tcacctctta aagtccaatc ccacaatggt gaaaaaaaaa tagaaagtat ttgttctacc 240 

tttaaggaga ctgcagggat tctccttgaa aacggagtat ggaatcaatc ttaaatkaat 300 

atgaaattgg 6t§gfecttbt £gg^a&^k ^ : 360 

gactttfcttt e gggiaaaad4t i 5 ^t^alift€^i^tttM■■ , 6ccataSaat: acatgttact- 420 

attaaakgat' at£taa^ ; 477 

.-" p- : !f-;jt^;.?:r ^.^^no : :' - . "-J . j -i 7 ■■ . ■ = ■ .-■ ... .> 

<210> 28 
<211> 438 

<212> DNA ^ 
<213> Homo sapien 

<220> - v - : = ■ ^- 

<221> misc_feature 

<222> (1) . (438) { 
<223> n = A,T,C or G v ' - " ' 

■> 

<400> 28 ' ' ;: • 
tctncaacct cttgantgtc aaaaaccttn taggctatct ctaaaagctg actggtattc 60 
attccagcaa aatccctcta gtttttggag tttcctttta ctatctgggg ctgcctgagc 120 
cacaaatgcc^aaa'ttaag^ aa^ggcjtsrta 190 

katccgataa gc^tcet^a gj^tfg r ctbt^ 240 
gacgadttca- atc^ctt^ ac^ gaatacccac 300 

*gaggag&ac^ cttgagaaat ttgggtccca 360 
attaggtdcc Satft^ ggnctattgg i 420 

ttgatgtigag $t£§aa r ga 0 ^ -f on:;-: --v.- ; - 438 

<210> 29 
<211> 620 
<212> DNA 

<213> Homo sapien *v ? 



misc_feature 

(1) . . . (620) / 
n = A,T,C or G 

<400> 29 

aagagggtac cagccccaag ccttgacaac ttccataggg tgtcaagcct gtgggtgcac 60 

agaagtcaaa aattgagttt' ^tgggatcetc : agc'ctagat't-' ^tcagaggata^ taaagaaaca 120 

cctaacacct agatattcag acaaaagttfe actacagggavtgaagctttc^acggaaaacc 180 



<220> 
<221> 
<222> 
<223> 
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tctactagga aagtacagaa gagaaatgtg ggtttggagc ccccaaacag aatcccctct 240 

agaacactgc ctaatgaaac tgtgagaaga tggccactgt catccagaca ccagaatgat 300 

agacccacca aaaacttatg ccatattgcc tataaaacct acagacactc aatjgccagtie 360 

ccatgaaaaa aaaactgaga agaagactgt nccctacaat gccaccggag cagaactgcc' 420 

ccaggccatg gaagcacagc tcttatatca atgtgacctg gatgfctgaigrW catggaatbc: 480 

nangaaatcn ttttaanact tccacggttn aatgactgcc ctattanatt cngaacttan 540 

atccnggcct gtgacctctt tgctttggcc attccccctt tttggaatgg ctrittttttt 600 

.pccatgcctg'toccctc^ /"'y'' " '! **" v v g 2 o 

\ <210yW' : - '^t\' : ''^' r '- : '"' r ^^ >:? i\v . . ; \ 

' '„ <2il^'l00'^ ■■•:»:'■ i,-: i:" . / ... , ; ; 

<213> 9O0K> sapien / _ y-^;:^.v;;* :.:.;,r^- ■ : •:■*.,-*••••..;-*: 

<400> < i ; b J ; iF " '-'"^••^•-^ ~~^V*-y .*r,*v:i.ir.&~: "-t,^-:- 

ttacaacgag ggggtcaatg tcataaatgt cacaataaaa caatctcttc tttttttttt do 
tttttttttt tttttttttt tttttttttt tttttttttt '-' x: 100 

<210> 31 '* ^ 

<211> 762 — • — - - 

<212> DNA 
<213> Homo sapien 



<220> *"■*'" / 
<221> nusd^ 

<?i2> (i) r : (762) : 

<223>^ ri « A, T, C or G 



<4(j()> 3i 



'sr..- r:J:; } ^ 



t.agtctatgp_gcc^ackga t gcagaattfaa att^gaa^ %0 

;acactcttcc jtgaaaagaga aagaaaagagf gcaggaaaga g^taggatt ti&tttt:6aa 120 

gagtcagcta aittaggagag cagagtttag acagcagtag 'g^ ieo 
tggacaaagt ccctgtttag taactgccag acatgatcct gctda 5 ^40 

ctgcccataa aagatggaga gcaggagtgc catccacatc aacacgtgtc caagaaagag 300 

tctcagggag acaagggtat caaaaaacaa gattcttaat gggaaggaaa tcaaacc4ia 360 

aaattagatt tttctctaca tatatataat atacagatat ttaacacatt attccagagg 420 

tggctccagt ccttggggct tgagagatgg tgaaaacttt tgttccacat taactt6t L gc 480 

tctcaaattc tgaagtatat cagaatggga caggcaatgt tttgctddac aetjSgSgcac: 540 

agacccaaat ggttctgtgc ccgaagaaga gaagcccgaa agacatgaag gatgcttaag 600 

gngggttggg aaagccaaat tggtantatc ttttcctcct gcctgtgttc cn^iagtctc 660 

cnctgaagga attct^ajaaa ccct^ ^ 7 20 

;pcattgcttt t^gggngatg _ gaaapaccaa ."""i ! T^l ^ ^762 



<2id> 32 '„ *; ' ;;*/-; 
<2i2>;miA : ^ ° ' " " 

<213> Homo sapien 



<400> 32 t -"*" v " 1 ' ■ : " ; "*"-- :? - ? °" r - 



tagtctatgc gtgtattaac ctcccctccc tcagtaacaa ccaaagaggc aggagctgtt' 60 

attaccaacc ccattttaca gatgcatcaa taatgacaga gaagtgaagt gacttgcgca 120 

cacaaccagt aaattggcag agtcagattt gaatccatgg agtctggtct gcactttcka 180 

tcaccgaata ccctttctaa gaaacgtgtg ctgaatgagt gcatggataa atdagtgtct 240 

actcaacatc tttgcctaga tatcccgcat agacta 276 
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<2io> 33 r ..; " . 

■ <2M> 477 , ; ;'\\\r. \r:':: "' : 

<2i"3>.Homo sapien, " ' 

< 400 >;: 3 ^;, ,*v,c. 3 1 ^s-o-IJ :• ,, , ".. , ,'. /- C - ^ 
tagtagttgc caaatatttg aaaatttacc cagaagtgat' tgaaaactt^ ttggaaacaa i " 60 

aaacaaataa agccaaaagg taaaataaaa atatctttgc actctcgfcta' ttacctatcc 120 

ataacttttt caccgtaagc tctcctgctt gttagtgtag tgtggttata ttajatactttt 180 

tagttattat tttttattca cttttccact agaaagtcat tattgattta gc^.cacatgt 240 

tgatctcatt tcattttttc tttttatagg caaaatttga tgctatgcaa caaaaatact 300 

caagcccatt atcttttttc cccccgaaat ctgaaaattg caggggacag agggaagtta 360 

tcccattaaa aaattgtaaa tatgttcagt ttatgtttaa aaatgcac&a aacataagaa 420 

aattgtgttt acttgagctg ctgattgtaa gcagttttat ctcaggggca actacta , , 477 

<2io> 34 : ... ... v.... v.r... ; . / 

<211> 631 "* ' " 

<212> DNA 

<213> Homo sapien V* 

<4oo> 34 7; 1 

tagtagttgc caattcagat gatcagaaat gctgctttcc tcagcattgt cttgttaaac 60 

cgcatgccat ttggaacttt ggcagtgaga agccaaaagg aagaggtgaa tgacatatat 120 

atatatatat attcaatgaa agtaaaatgt atatgctcat atactttcta gttatcagaa 180 

tgagttaagc tittatgccat tgggctgctg catattttaa tcagaagata aaagaaaatc 240 

tgggcatttt ta^aatgtga tacatgtttt tttaaaactg tt^aaatatt(a tttic/gat^tt 300 

tgtctaagaa ccggaatgtt cttaaaattt actaaaacag tattgtttigV ggaagagaaa 360 

actgtactgt ttgccattat tacagtcgta caagtgcatg tcaagtcacc cact.ctctca 420 

: ggcatcajgta agcatcctca .480 
. ggcctgf q^^c^ ct^gdtcgtt 'c^ ; " $40 

aaaa ta^tgt, cc taaaa^cc a^c^agaac 600 
aigaacccg^^^att^cta^ V!"' ' — - i5 **-' ^ ; " ■ { -''631 



iT -rSi.? J f? r- r;»r.- * :pPV. J £ r ; v j ^-^ 

<2ii> 57? , - *=- 

<2li> + PNA . . . ^ u " 

<213> Homo sapien ' 1 L ^ - 

v tagtagt tgc "c^^cccat^at ^ta|cagaaggc : *_' t t ^ctgtataca/ tgact tattt:' ggaagtgatc 60 

tgttttctct ccaaacccat ttatcgtaat cttggtt:tcc 120 

actgatacca tgaaacctac ttggagcaga cattgcacag ttttbtgtgg taaaaactaa 180 

aggtttattt gctaagctgt catcttatgc ttagtatttt ttttttacag tggggaattg 240 

:ctgagattac attttgttat tcattagata ctttgggata acttgacact gtcttctttt 300 

.tttcgctttt aattgctatc atcatgcttt tgaaacaaga acacattagt cctcaagtat 360 

tacataagct tgcttgttac gcctggtggt ttaaaggact atctttggcc tcigfcrttcac 420 

^aagaatgggc aaagtgtttc cttatgttct gtagttctca ataaaagatt gccaggggdc 480 

gggtactgtg gctcgcactg taatcccagc actttgggaa gctgaggctg gcggatcatg 540 

ttagggcagg tgttcgaaac cagcctgggc ^ aactacta 578 

<2io^;;36_" 7/\;^;.. V' ^'^'.' : '.y r ' : !/.V. ; ' r " r * r ' * 

: . • <2li>.583.' yl'^'^^'l lY'^-"^ '"'V^l ^ r; " •"''■ :/; "'' :Vs; - - ; --- f '-' : " ' 

<212>'DNA ^ Xi '^ '■_ ' ' 'V' 1 *"!/" f:1 '- iA ' ! ' y "-' r 

<213> Homo sapien ~ " - : ' ' f * 
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v , <4QP> 36 . _ 

tagtagt tgc ic tgtaa t cdc agc^ac t cag jgaggc tgggg qaggagaa tc agt tgaaccfc • 6 0 

gggaggcag^L 'agttgtaajtt agcaaagatc "gcaccattgc acttcagcct gggcaacaag : " 1^20 
agtgagattc catctcaaaa acaaaaaaaa gaaaaagaaa agaaaaggaa ]'^a^^i^€£' i '''''^ : ' 3 iB0 
aacccagcca aaacaaaatg atcattcttt taataagcaa gactaattfta atgtgtt^St? ' :r 240 

ttaatcaaag cagttgaatc ttctgagtta ttggtgaaaa tacccatgta gttaiatttag 300 

ggttcttact tgggtgaacg tttgatgttc acaggttata aaatggttaa caaggaaaat 360 

gatgcataaa gaatcttata aactactaaa aataaataaa atataaatgg ataggtgcta 420 

tggatggagt ttttgtgtaa tttaaaatct tgaagtcatt ttggatgctc attggttgtc 480 

tggtaatttc cattaggaaa aggttatgat atggggaaac tgttfcctgga akttgcggste 540 

tgtttctcat ctgtaaaatg ctagtatctc agggcaacta eta 583 

<2io> 37. r ' v V;'"f :: " ' * Z/.' ' 

<2ii> 716 I '." ' 

<212> DMA J " z 
<213> Homo sapien 

<220> ...7'.-.;. ' V. ' "... ". ' V V. ^VV^f'V'VT"' ';T"V' ,Ji " ^'v..!.^:.;,,-, , v-i;^ .-. 

<>22i;> misc_f ea^ture ' VV- VVV" V.'V \V If- V'Vj *"'*"" ' ' ;-: 

<222> (!) . . : (Tie) . ; r: ^ :r ^/ r; v 

■ ; <223> n '= A^T^C. or. " ' V.^' ' VVIVV V.V--'V''^"" - ' 

v <4>q>.^; v . ^:!;";:r;v::'v. "r:;:^; 7 ^;: C:lV'? :: ;v; : '" 

gatctactag t^^^t^at: ' ; ;feqta£cqa^ 60 

gqtttcttgt tctttaaj;cc ^g^p^ 120 

ttagtgaaaa caattctaaa ttt£:^ 180 

cagcaggctt cctgggagaa taaggag&aa ^ 240 

acagectaat ggtatgcaaa accacttcaa taaagtaaca ggaaaagtac taaccaggta 300 

gaatggacca' aaactgatat agaaaaatca gaggaagaga ggaacaaata ttfcactgfgt 360 

cctagaatgt acaaggcttt ttaattacat attttatgta aggectgeaa aiaacaggtg 420 

agtaatcaac atttgtccca ttttacatat aaggaaactg aagcttaaat tgkataattt 480 

aatgeataga ttttatagtt agaccatgtt caggtcccta tgttatactfc actagcfcgta 540 

tgaatatgag aaaataattt tgttattttc ttggcatcag tattttcatc tgpaaaataa 600 

.agctaaagt^ , atttagcaaa cs^gtcagcat . agt;qrqct£at „ acatagtagg tgctccaaac 660 

• atgattacne . tan^ttngg tattsuiaaaa " atcc^atata^ ^ gg^tg^ata aaacicg ^ VH 6 

v : <?io>;.38 v.' ' 'vv .v '.. vvv v X 7 ^ :: '!. u ; : " l^'}'''^'] ^--^^ 

.'• <2ii>688 . t VVV VVV !\V-.l !VV T; ' 'V r: '' ' ' v r - ? * v : : ' 

<212>\dna: ;v._.; ; :vv".^ v" ; v;'- v'.: v : ,:'v '.vvvvv: 

v ^ <213> Homo sapien.."..'. .. 4 ' V J " ' 

<220>° ; ;ir • o.:^^:^ v:, .< „ , v 

<221> misc_f eature 

<222> (1)...{688) ! 
<223> n = A,T,C or 6 

<400> 38 ' } 

ttctgtccac atatcatccc actttaattg ttaatcagca aaactttcaa tgaaaaatca 60 
tccattttaa, cc^ggatcac accagg^a^c tgaaggtg^a .ttttttttta, ccttaaaaaa 120 
aaaaaaaaaa J accaaaqaaa . ccaaaacaga ttaaqagcaa . agagt t ctaa aaaatt taca ,180 
tttctcttac ^actgtcatt. cagagaacaa : tagttcttaa gt V240 
> aacagagaaa cttgatgaan . agttgtactt gg^tattg^ §gVttt^ttt" ttittgtctaa. V 300 
tctcccccta ttgttttgcc. aacagtaa^t taagtttgtg tggaiacatcq qpgrtagttga ^60 
^gtgtaaaca at^tatagga agg^atata^ gat^sfatgayt^cat ^tgcattaca f 420 

tgtagggacc tteacaactt catgcactica . . t ^kaaacaigq' ttgaag^g^ ggagaggacgf V 4 80 
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gcccagggtc accatccagg tgccttgagg acagagaatg cagaagtggc actgtt^gaaa 540 

tttagaagac catgtgtgaa "tggt'tt^ ^aa'cjfcgcctc L ^600 

' cgagaaa'ttt ctttcccat*^ 660 

. acgaagaaaa 'tgaaa^ ^T^'V/ ' f . " . - - . £q 8 



<210> 39 "■ f _ . ^ i _ _ ^ _ 

<2li>: l '585" ***■'■ Jj ~ ! --: ffa ' 5 ~TE~ A -* 
<212:> DNA c**^*;r** ^.7,,— * ^.,:^-r- 

<213> Homo sapien * ^ - ^ 

<220> A *5 K ri^: ; r-.-: & - ,: ; r = :rp^ - • r-.-d.-v. 

<221> raisc_feature 
<222> (1) . . . (585) 
<223> n = A,T,C or G 

<400> 39 ' " } : ^' " J) r } - ' '"' 

tagtagttgc cgcnnaccta aaanttggaa agcatgatgt ctaggaaaca tantaaaata 60 

gggtatgcct atgtgctaca gagagatgtt agcatttaaa gtgcatantt ttatgta^ttt 120 

tgacaaatgc atatncctct ataatccaca actgattacg aagct^ttac' aattaaaaag 180 

tttggccggg cgtggtgggc ggtggctgac gcctgtaatc ccagca'bttjt gggaggcccjfa 240 

ggcacgcgga tcacgaggtc gggagttcaa gaccatcctg gdtaacacgg tgaaagtcrca 300 

tctctactaa aaatacgaaa aaattacccc ggcgtggtgg cgggcgcctg tagtcccagc 360 

tact ccggag gctgaggcag ^agaa tTOcg tgaacccagg acacgga<gc t tgcagt^tgc 420 
.. caaca t cacg " t cactgccc t ccagcc tggg g^a cagsjaSd' aagan t dccg t ec t canaaa J J y ' i 8 0 

agaaaaatac : tac^ cai6a^SiA6£ii 7 c^tcitggt:3i ' : ^ 54o 

~ccccct£acc at^ " r -'- ^ r; - 535 



imi-'ki'i 1 



• . * * ■ • ii f i; ' * * * -: r - v- * : n ■"» r - 
<213> Homo sapien' - " 



tctgtccaca ' ccaat^ ; 60 

taacatgtat~ttta6ggacc 'aaattga'ckd^ Ctt*c§acfigt *ttt£tccaaa aaa^tcaggt 120 

gaatttcagc acactgagtt gggaatttct tatcccagaa gaccaaccaa tttcatattt 180 

atttaagatt gattccatac tccgttttca aggagaatcc ctgcagtctc cttaaaggta 240 

gaacaaatac ttcctatttt tttttcacca ttgtgggatt ggactttaag a^gtgactct 300 

aaaaaaacag agaacaaata tgtctcagtt gtattaagca cggacccata ttatcatatt 360 

cacttaaaaa aatgatttcc tgtgcacctt ttggcaactt ctcttttcSa tgtagggaaa 420 

aacttagtca ccctgaaaac ccacaaaata aataaaactt gtagatgtgg acaga 475 

<210> 41 " • :; ; " H *' 

<211> 423 \ "' 

<212> DNA ' ■ 

<213> Homo sapien 

taagagggta catcgggtaa gaacgta^c^^ 60 

gaaaaaaatc taagtattta taagggtata ^ 'ggtaacattt aaaagta^g^ctagctgaca 120 
ttatttagfaa agaacacata cggagagata ' cigggcaaagg' ^ctaagaccci gag^liacac£ * : 180 
aatatttagt gatcacttcc attcttggta : 'aaaa€agtaa" cttttaagtt- agcttcaagg : "240 

aagatttttg gccatcfatta ^ gtt^rtcaaW gt'ta^ttct£ : tt^ggtttat" attactaatt 300 
ttgttttaag* atccttgtta gt^gctttaat aaagtcafc^t J t£tatcaaac gctctaaaac : - -360 

attgtagcat gttaaatgrtc' acaatatact tac'carttgl:" tgtatatggc tgtaccctct 420 



\VO 00/61753_ PCT/ULjO/09312 

16 



<210> i ■'■*! ■ -^v-'-j . ■ , ;V^.:>^jv 

<211> 527 

<212> DNA •■*.;;:.;:> 
<213> Homo sapien 

<220> ^r. ; .:" 
<22l> misc_feature 
<222> (1) . . . (527) 

<223> n = A,T,C or G J'-; ; ■• ! ' : 

<400> 42 '° - 'Vt' ; -£ 

tctcctaggc taatgtgtgt gtttctgtaa aagtaaaaag ttaaaaattt taaaaataga 60 

aaaaagctta tagaataaga atatgaagaa agaaaatatt tttgtacatt tgcacaatga 120 

gtttatgfctt taagctaagt gttattac^ kaattaaaste 180 

gtttgtaaag ttackgtM 240 

tataaa£gt;a gtgtagccta ^gcat 300 

tcctaggcict tcacattbac tbactgact c ; ^dcckgk^da'" '^&ddda$td : ct^taa^ctd v 360 

cattcgtggt' aagtgccct;a tacaggtgca ccart '420 

ttctctatgt ttpcatafcgt '"«<^atatac^ akatacc^dtf ^ttactatfr ^ gtrcchacragg 480 

taattccagt aacacggctet^ -527 

<211> 331. ^ i^h.hoJ^rz^ -,r / : ~ - • 

<212> DNA 

<213> Homo sapien 

<400> 43 • ;lv 

tcttcaacct cgtaggacaa ctctcatatg cctgggcact atttittag^t ta^tadcttg 60 
gctgcccttc tttaagaaaa aaaaaagaag aaaaaagaac ttttccacaa gtttctcttc 120 
ctctagttgg aaaattagag aaatcatgtt tttaattttg tgttatttca gatcackaiat 180 
tcaaacactt gtaaacatta agcttctgtt caatcccctg ggaagaggat %c^tt:d^at 240 
atttacggtt caaaagaagt tgtaatattg tgcttggaac acagagaacc : agttattMac 300 
ttcctactac tattatataa taaataataa c ' ^ J 7 r : 1 • 

<210> 44 — 



<2ii>^5?2 ^l:}.'.': '^'::'' uy '^ : ^ : ' '" rn 
<2i2> ^v: 



* 21 ?> Horab sapien 



<226> ■ ;;;;;; v:';;;.;' ;r ;;\ ; 

<221> misb_£eature v " " ' ' ' " - - a- ■...„-.. 

'J' ■ <222y ^ v 

) <4O0>'44 ; .. " ..\.J."' V''".' r V ; '• 

pfgcttagtagr ^ttgcc^gcfca ^. aaa^arcgtt gattctcctc aggagTC 60 
ctgtttgctf ,cjta§^cct;a^ aggtgaggtt '" ;120 

cagagtgaqc^q^ tttctaattt 180 

atataagcag aa^^ 240 

r^ggaaggaat atagagttgg atcaggctgg acttattgat ttgSacccac taa^a^aga 300 

ttctgctttt gatgttgcag ctcagggagt taaaaaaggt tttaatggtt ctaatagttt 360 

atttgcttgg ttagctgaaa tatggataaa agatggccca ctgtgagcaa gctggaaatg 420 

cctgatctct ctcagtttaa tgtagaggaa gggatccaaa agtttaggga gamttggatg 480 
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ctggraktgg attggtcact ttgrgaccta cccwtcccag ctgggagggt ccagaagata 540 
cacccttgac caacgctttg cgaaatggat ttgtgatggc ggcaactact aa . ^ . 592 

<2io> 45 "\ \ ' ;;; 

<2ii> 567 m _ . ;'■ X 

<212> DNA 

<213> Homo sapien 

<220> ' '* ;7 V ^"~\ '"*"/' 

<22l> misc_feature . V , ' 

<222> (1) . . . (567) ' V 
<223> n e A,T,C or G 

ggcttagtag ?: £t;gq,qattg^ ; pg?attgtc;t 60 

agattcascg g^t^ ; 120 

ggttggt.tggj *^ 180 

|4 gaacag^gg . 2>40 

jbtgggagjigfc^ cttggacagt^ gacaaaagat; ' / 300 

atgcaaaacV ^ agactcctac^ "360 

. ttatactgtg aggaatgata^ g^cafkg "420 

gcgccgatga tcccaggcacf aaagamctga "tcgbtagtt f £ t'atacgggca 1 actactaagc 480 

cgaattccag cacactggcg gccgttacta attggatccg anctcggtac cagcttjptg 540 

catascttga gttwtctata ntgtcnc ' 567 

<210> 46 * _ 

<211> 908 • C " V . ■ 

<212> DNA 

<213> Homo sapierr 

•.:^J:.;^:::?i-i5 ^i5i:3.^j ; r . ,* Vv;.- ■ ^ i:i -V • .*• ■ ~ *' 

r. .*;^.j.*^.f *,.-r>;iS0..5.i:*:l c-rv^-^;;v;^ -iV-ror^- - .« -r.r - - . v..- . 

<:220> : . ■ " 

- . j<:221> mise_feature ; ; t r /~ ; ^ 

<222> (!) . ;V ; ^oaf" I '^ : V " :;v;:x .--^--- -J" - -•••••r • 

. . <223> n = A, T, C or G - 

v. . . .< if..'-.- gjl ; r ■ " ... \ ;■ . v~ ■*..." "... 

<400> 46 

gagcgaaaga ccgagggcag nguntangng cgangaagcg gagagggcca aaaagcaacc 60 

gctttccccg gggggtgccg attcattaag gcaggtggag gacaggtttc c^atggaag 120 

gcggcagggg cgcaagcaat taatgtgagt aggccattca ttagcacccg ggcttaacat 180 

ttaagcttcg ggttggtatg tggtgggaat tgtgagcgga taacaatfttc acacaggaaa 240 

cagctatgac catgattacg ccaagctatt taggtgacat tatagaataa ctcaagttat 300 

gcatcaagct tggtaccgag ttcggatcca ctagtaacgg ccgccagtgt gtggaattcg 360 



gcttagtagt tgccgaccat ggagtgctac ctaggctaga ata^cctgagy tcctccctag 420 

cctcactcac attaaattgt atcttttcta cattagatgt cctcagcg'cc ttatttctcfc 480 

tggacwatcg ataaattaat cctgatagga tgatagcagc agattaatta ctgagagtat 540 

gttaatgtgt catccctcct atataacgta tttgcatttt aatggagcaa ttctggagat 600 

; aatccctgaa ggcaaaggaa tgaatcttga gggtga^aaa gccagaatca gtgtccagct 660 

. .gcagttg^gg'gagaaggtga t^ 'tgaca<ipata^'<^ 720 

ct^agqccga attccagcac ac^ f 780 

cttgatgcat agcttgagta edtatagtgt^ dactaaat'a^ tcat^gtcat 840 

agctgtttcc tgtgtgaaat"^ 900 

cataaagt " ; V * ' i: ' ' ' ' " ' ''' " \* -908 

: <2l0>-47; '/ ''\ $ '^y : '/ s f"^ " . : ' ; ;- " : - ' 
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<212> DNA 

<213> Homo sapien . . . (/ „ _ ■ V--.. 

<220> / , - V" - '"' ! '/ ' ' ' ' ' : "'^ : ^ v 

<22i>! n£pc_f eature * ^ . 77^ .^ " ' .7 \ ' 

c4oo>47 " *' '■■*** "'V " ' 'y^li'. 1 ^ : : ' ' ' ' 

tgccaacaag gaaagtttta aatttcccct tgaggattbt tg^tgatcat caaattcagt 60 

ggtttttaag gttgttttct gtcaaataac tctaacttta agccaaacag tatatgrgaag 120 

cacagataka atattacaca gataaaagag gagttgatct aaagtaraga tagttggggg 180 

ctttaatttc tggaacctag gtctccccat cttcttctgt gctgaggaac ttcttggaag 240 

cggggattct aaagttcttt ggaagacagt ttgaaaacca ccatgttgtt ctcagtacct^ 300 

ttatttttaa aaagtaggtg aacattttga gagagaaaag ggcttggttg agatgaagtc 360 

cccccccccc cttttttttt ttttagctga aatagatacc ctatgttnaa rgaarggatt 420 

attatttacc atgcqaytar ,scacatgc nyet:qcs£ac. f .c^Jfecq.ttkag 480 



<210> ; 48 ; 

<2XX> 591 ,-,77 
<212>'dNA \' t 77 
<213> Homo sapien 



<400> 48 

aagagggtac cgagtggaat ttccgcttca ctagtctggt gtggctagtc ggttjtcgtgg 60 

tggccaacat tacgaacttc caactcaacc gttcttggac gttcaagcgg gagtaccggc 120 

gaggatggtg gcgtgaattc tggcctttct ttgccgtggg atcggtagcc gqcatcatcg 180 

gtatgtttat caagatcttc tttactaacc cgacctctcc gatttaccfcg cccgagc^t 240 

ggtttaacga ggggaggggg atccagtcac gcgagtactg gtcccagatc ttcgccatcg 300 

tcgtgacaat gcctatcaac ttcgtcgtca ataagttgtg gaccttccga acggtgaagc 360 
actccgaaaa cgtccggtgg ... ctgctgtgcg gtgactccca aaatq^tgat, aacaacaagg ; 420 
taaccgaatc gcgctaagga accccggcat ctcgggtapt itgc^ 1 480 

agccgaattc cagcacactg gcggccgtta ctaat^ -540 
tgatgcgtaa c ( ttgagttat t'ctat^ . ^ , ' 591 

>. - <2io> 4? 7. " ... v , . " 7> .77 V. \\] 77 7 : 7.' 7.^ ' X"—7" : -- 7. 

; 7 <2ii> 454' 1 " " \" :i 777. 777 .;7; 7.77./:'. : ^7 7 ? - : 

<212> DNA L ' -'' V '* J ; •; v? '. > .' ; 

<213> Homo sapien 

<400> 49 ' ; 

. • ■ *- .V'-.: ^..'j s; 

aagagggtac ctgccttgaa atttaaatgt ctaaggaaar tgggagatga t£aagagtt;g 60 

gtgtggcyta gtcacaccaa aatgtattta ttacatcctg ctcctttcfca gttgacagga 120 

aagaaagctg ctgtggggaa aggagggata aatactgaag ggatttacta aacaaatgtc 180 

catcacagag ttttcctttt tttttttttg agacagagtc ttgct,ctgtc acccaggctg 240 

gaatgaagwg gtatgatctc agttgaatgc aacctctacc tcctaggttc aagcgatTtct^ 300 

catgcctcag cctcctgagc agctgggact ataggcgcat gctaccatgc caggctaatt 360 

tttatatttt tattagagac ggggtgttgc catgttggcc aggcaggtct cgaactcctg 420 

ggcctcagat gatctgcccc accgtaccct ctta 454 

:, ; <2io> ^p; ; ^/y;r;.,":; l v"': -X 7- ■ 

r L <2^i^463. ;;: . vr } /".. y .. .',,*'..;: ,""^. r [..'y 

<212> VISA " " ' : " ' ■ ■ - 

<213> Homo sapien 
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<400> 50 

aagagggtac caaaaaaaag aaaaaggaaa aaaagaaaaa caacttgtat adgcfctttct 60 

gctgcataca gctttttttt tttaaataaa tggtgccaac aaatgttttt gcattcacac 120 

caattgctgg ttttgaaatc gtactcttca aaggtatttg tgcagatcaa tccaatagt^ 180 

atgccccgta ggttttgtgg actgcccacg ttgtctacct tctcktgtia^ ga:|fc6aetgsf 240 

gagactgttt ggacatgcct gtgttcatgt agccgtgatg tccgg^ggdc ^tgtacatca 300 

tgttaccgtg gggtggggtc tgcattggct gctgggcata tggctgggtsr cccatcatgt: 360 

ccatctgcat ctgcataggg tattggggcg tttgatccat atagccatga ttgctgtggt 420 

agccactgtt catcattggc tgggacatgc tgttaccctc tta 463 

'* * ^11>^3$9" : ' r^j^r^.. ^--^^v-. -i ■ ■ .•»->■*■■ 

c^^b*^ ^^f^^ :^.7--t^.:- r^wc^: * . I: . . ' . . 

^00^51^ o*r- v 

"bttcaacc 1 6 d^aagtgdtf %^Sttacag '^itgagbca' ' cbSlicgct'dag ^cctkagcctc : 6 0 

tttttcacta ccctctaagc gatctaccac agtgatgagg ggctaaagag cagtgcaatt 120 

tgattacaat aatggaactt agatttatta attaacaatt tttccttagc atgfetggttc 180 

cataattatt aagagtatgg acttacttag aaatgagctt tcattttaag aatttcatct 1 240 

ttgaccttct ctattagtct gagcagtatg acactatacg tattttattt aactaaccta 300 

ccttgagcta ttacttttta aaaggctata tacatgaatg tgtattgtca afctigtaa&gc 360 

cccacagtat ttaattatat catgatgtct ttgaggttg 399 

<2lb^ ; i2' T ^ -f^^T/r^-;!:- e^v. :p *\-: ^c.:.;..; v. — '< * V.. 

<2ilv'392^ ^^^..r* i." d - * •> y .7 i • — - r : v;^: : 

<2i2^-bNft : « :; .'^ ?:T ^^-- l-?;r^J?^:^*-- : '■■o.r^,.-- ■ .. r;^ r .- ; V - K -.l:*^^/ 

; <213^$^£&^ y f : ;?ot.;. • -* :•<;:; J s. ^.^?v- : ^i/. 

'V ^00^^!" f^;'^^ ) ; :h^-p-> : - a. r ■ . . 

cttcaacctcr ]aatcl&objt^ cttaactttc 'tgatataatg : 60 

■;gcaataat&*t^ tcta^aatc 120 

* € tgaaggatiaf taatt 1 ¥da^^agfcgg astt^gt&grt 4 - a t cWgccgaa gaaac t cact 180 

tagctagaac gttg^acdc^ tgg&fcctks%' tccdtgctct tccactaafcc agct«gattgg ; j 240 

ttttgtgtaa acctcctaca cgcttgggct tggtcgcctc atttgtcaaa gtaaaggctg 300 

aaataggaag ataatgaacc gtgtcttttt ggtctctttt ccatccatta ctct^at'ttt 360 

acaaagaggc ctgtattccc ctggtgaggt tg 392 

<210> 53 r ■ 

<211> 179 
<212> DNA 

<213^ ; Bomo f ^aipi^n^-' -;.-.\'...«f.-*- .-r, - 

<220> : ^^- ^^.^-'^ . ;y- , " 

K ~ <221>-"(^sc_f'eatvure-'- :!: f x: v^ ; ■■ r.* :■. ■ ■ • ■ ... 

<222> ^1} .: .-(1790 r : ; r " ' ; ' ' - ; - I: ': ( *• 

<400> 53 - ■ " 

ttcgggtgat gcctcctcag gctacagtga agactggatt acagaaaggt gccagcgaga 60 

tttcagattc ctgtaaacct ctaaagaaaa ggagtcgcgc ctcaactgat gtagaaatga 120 

ctagttcagc atacngagac acntctgact ccgattctag aggactgagt gacctgcan 179 

<210> 54 cfc.\. 
<2X1> 112 
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<212> DNA 

<213> Homo sapien ■'■<■■■ 

<220> " ....... . 7 "7- 

<221> misc_feature 
<222> (1) . . . (112) 

c223> n:= A f ^C or. : G;.> /: •.«;.•■* .:; i - «■.■■»'.■.«■■: . - s >- 

ttcgggtgat gcctcctcag gctacatcat natagaagca aagtagaana atcrmgittg 60 
tgcattttcc cacanacaaa attcaaatga ntggaagaaa v ttggganagt at , 112 

<210> 55 ^ 
<211> 225 ~ "77 

. <212> UNA ".;]'■> 
<213> Homo sapien , : - - 

<400> 55 r , . ; - ■ 

^tgagcttccg cttGtga<?aa Qtcaatagat aafe^caaagga cercfe 60 

aaaggagtat atccstaajbgc caataaacat ataaaaagga -at tcaggtt g at qa tcatca , 12 0 

gaagwatgca aattaaaacc ataatgagaa ^cactatgt : qcs^qtagaa tagataaaat • ; ,180 

cttaaaagac tggtaaaacc aagtgttggt aaggcaagag gagca 225 

<210> 56 7 ■ 7< : " 7 

<211> 175 v ; : 

<212> DNA z:- '>:••:*■ 7 

<213> Homo sapien 

<400> 56 c,,^.-^.., ,. t ; ,Yv"> 

gctcctcttg ccttaccaac acattctcaa aaacctgtta gagtcctaag , cafctctpetg 60 

ttagtattgg gattttaccc ctgtcctata aagatgttat gtaecaaaaa, tgaagfeggag 120 

ggccataccc tgagggaggg gagggatctc tagtgttgtc agaagcggaa gctca 175 

<210> 57 : : ; : : ;v-/ .... j ' ' 

: ■ <211> 223 v: ..^ v . .., . . 7:7:. 77^- .■v-v^^^:' .:■ ' Y ■ 

<212> DNA '" " 'V-V *J»\r : -, 7 

<213> Homo sapien 

<400> 57 

agccatttac cacccatgga tgaatggatt ttgtaattct agctgttgta ttttgtgaat 60 

ttgttaattt tgttgttttt ctgtgaaaca catacattgg atatgggagg taaaggagtg 120 

tcccagttgc tcctggtcac tccctttata gccattactg tcttgtttct tgtaactcag 180 

gttaggtttt ggtctctctt gctccactgc aaaaaaaaaa aaa 223 

<210> 58\ :.: ; 7. v> -i7\ ::■ - .: v Yv -r,^ .a:.. • >,_i ■ ~. Y .\ 'Vv *■;■';■ 

<211> 211 * . ■.. Y .\ -::. 'v/:: -; f - 

<212> DNA 
<213> Homo sapien 

<400> 58 * ' /T;\ 

gttcgaaggt gaacgtgtag gtagcggatc tcacaactgg ggaactgtca aagacgaatt 60 
aactgacttg gatcaatcaa atgtgactga ggaaacacct gaaggtgaag aacatcatcc 120 
agtggcagac actgaaaata aggagaatga agttgaagag gtaaaagagg agggtccaaa 180 
agagatgact : ttggatgggt ggtaaatggc t , : -1; .j or,: , - - ; _? .« 211 
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<210> 59 ' 
<211> 208 
<212> DNA 

<213> Homo sapien > 

<400> 59 ; / • r;.-:.-- 

gctcctcttg ccttaccaac tttgcaccca tcatcaacca tgtggccagg 'tttgcagccc 60 
aggctgcaca tcaggggact gcctcgcaat acttcatgct gttgctgctg actgatggtg 
120ctgtgacgga tgtggaagcc acacgtgagg ctgtggtgcg tgcctcgaac ctgcccatgt 

180 ^' ..'".:-■•.'•"=. - v s i>.».:. ~ . - -~- --S;:.'-?"- 

cagtgatcat tatgggtggt '^ciaat^gct: :i ^ i.:-^^--: 7 . ::: 208 

<210> 60 
<211> 171 

<2i2> dna 

<213> Homo sapien 
<400> 60 

agccatttac ^ cacccatacti^acCattctAgt *>t^2aactcea acttbttcca taaaacatct 60 
aaccactgae adestgtt^ge*v l aaie£lgc&^t--^c^-t>tcttta^ ^aCctcttaiga gtatttatgcj- ■ "120 
teaatgc^O^aba^ c • • 171 

-.c^r- t .* r . : ■. : -v -: . . ^ : : ■ 

<210> 61 
<211> 134 
<212> DNA 

<213> Homo sapien : : ^ ^ 

<220> 

<221> misc_feature : ^ 

«222>* <i)>v. 21134V U : .. r;.-. ;;• -. : - - v. ■ 7.;.-^ = 

<223^ ti '= >A;T;C^or - -v>^ — . v=- : ~:- fc7; 

<400> 61 

cgggtgatgc ctcctcaggc tttggtgtgt ccactcnact cactggcctc ttctccagca 60 

actggtgaan atgtcctcan gaaaancncc acacgcngct cagggtgggg tgggaancat 120 

canaatcatc nggc 134 

<210> 62 

<211> 145 > 
■ <2122 DNfc ' • 

! <213^i9Homo sapien 

<400> 62 v- - ■ / . :. 

agagggtaca tatgcaacag tatataaagg aagaagtgca ctgagaggaa cttcatcaag 60 

gccatttaat caataagtga tagagtcaag gctcaaccca ggtgtgacgg attccaggtc 120 

ccaagctcct tactggtacc ctctt 145 

<210> 63 . - L- :■' -Cf ?: 

<211> 297 

<212> DNA 

; -: <213? Homo sapien: 7. ;.v. ...... — .-■ - - • ;-i..'r-. ^ - - : ; " 

*400> 63 i v--: r ' V-' ;■• ^. •/ /-•.://"•..■■>-* ^ ■;»: f ; .,v :■ * 

tgcactgaga ggaattcaaa gggtttatgc caaagaacaa -accagtoctc tgcagcctaa 60 
ctcatttgtt tttgggctgc gaagccatgt agagggcgat caggcagtag atggtccctc 120 
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ccacagtcag cgccatggtg gtccggtaaa gcatttggtc aggcaggcct cgtttcaggt 
agacgggcaa, acatcagctt tctgg^aaaa cttttgtagc tctggagctt tgtttttccc- 
agcataatca.tacactgtgg aatcggaggt. K cagtt,tagtt:y:ggtaaggcaa - gaggagc ;.r 

<210> 64 
<211> 300 

<212> DNA ; : 

<213> Homo sapien 

<400> 64 

gcactgagag gaacttccaa tactatgttg aataggagtg gtgagagagg gcatccttgt > 
cftgtgccgg ttttcaaagg gaatgcttcc agcttttgcc cattcagtat aatattaaag : 
aatgttttac cattttctg^ cttgcctgtt tttctgtgtti. iittgttggtc tcfctcattct ~ 
ccatttttag gcctttacat gttaggaata tatttctttt aatgatactt cacettt^gt . 
atcttttgtg agactctact catagtgtga taagcactgg gttggtaagg caagaggagc 

<210> 65 - • . ; ^ 

<211> 203 ^J: 
<212> DNA o^or- ■■iv^' 

<213> Homo sapien 

<400> 65 t>--/.- r PV 

gctcctcttg ccttaccaac tcacccagta tgtcagcaat tttatcx£fet»' fctacfctacg*- 
aacagcctgt atccaaacac ttaacacact cacctgaaaa gttdaggcaa caatcg&ctt: - 
ctcatgggtc tctctgctcc agttctgaac ctttctcttt tcctagaaca tgcatttarg 
tcgatagaag ttcctctcag tgc <r'i 



180 
240 

237 



60 
120 
180 
240 
300 



60 
120 
180 
203 



<210> 66 : . 

<211> 344 

<212> DNA 

<213> Homo sapien 



<400> 66 yy;- , v : 

tacggggacc cctgcattga gaaagcgaga ctcactctga agctgaaatg ctgttgccct ; 
tgcagtgctg gtagcaggag ttctgtgctt tgtgggctaa ggctcctggsi tgaccectgd ^ 
catggagaag gcagagttgt gtgccccttc tcatggcctc gtcaaggcat catggactgc 
cacacacaaa atgccgtttt tattaacgac atgaaattga aggagagaac acaattcact^ 
gatgtggctc gtaaccatgg atatggtcac atacagaggt gtgattatgt aaag^ttaat^ 
tccacccacc tcatgtggaa actagcctca atgcaggggt ccca 1 ; ..{.;. ,kv 

<210> 67 
<211> 157 

<212>;DNA ■■•>;;• ' ■:. - ■, ; : . - :r 

\ <213> Homo sapien;: - r,-r : ;•- vr':'Y^ r>or i+ r::-^.. ,~ - . \. 

\: <400:> 67 K? r- -s-;. •■ t -r- , * : Z ■ - , i^j^^v^y: ^ 

gcactgagag gaacttcgta gggaggttga actggctgct gaggaggggg aa^ciigggt 
taaccagact gatagccatt ggatggataa tatggtggtt gaggagggacf actactfeata - 
gcagagggtt gtgtatagcc tgaggaggca tcacccg 

<210> 68 ; , , ; 

<211> 137 ry " 

<212> DNA c , , : 

<213> Homo sapien 



60 
120 
180 
240 
300 
344 



60 

5 120 ■ 
157 
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• <400> 68;- .• J: m: : v;-; ^G^-^ • '* "* - — • '.- ^V: v - — ^ -V 1 ' 

gcactgagag .gaacttctag* aaatgtgaaag>0:ct^gac^fca- 'aaataae&ta- aaaatttaaa 60 

ac&caggaga gacagcccagvOTcggtggct^^ : tJttgggagcc : 126 

tgaggaggca tcacccg 137 

<210> 69 f-C'. . jt 

<211> 137 

<212> DNA J.q.ra ..' 

<213> Homo sapien 

cgggtgatgc :CtQctcaggi::jbgto^ r 60 

agaat ccg tt. aaaaatacca -^tt^tatta t ; &tc tadfctgt^ caaaa t cca t £ £t "caaatgt £ 120 
gaagttcctc -tcagttfjc;. .r:*rsJ^:"s* jj:-^-?.*; £.:c-v? ,: r .p. - -.^vr-V* " , ' ^137 

<210> 70 
<211> 220 

<212> DNA 0 

<213> Homo sapien ^ y ' 

<220> 

<221> misc_feature , ; ' ^ 

<22^>;^(lJ^f^;X220 i ) ; -:o^«J.i;) :J/ -c^; "•■-/:>--•-.• ' - ^ ■ * v i v'-'.-'-'--^ 

<400> 70 r>- '' L*-* :f 

agcatgttga gcccagacac gcaatctgaa tgagtgtgca cctcaagtaa atgtctacac 60 
gctgcctggt ctgacatggc acaccatcnc gtggagggca casctctgct cngcctacWa 120 
cgagggcant ctcatwgaca ggttccaccc accaaactgc aagaggctca hnaagfcactr^ ; 180 
ccagggtmya sggacmasgg tgggaytyca ycacwcatct T- r < - ? 220 

:S- ' V ': < j" ' • 

<210> 71 

<211> 353 V? > 

<212^r©N^V:Spo ^:j*:^o^--vr ■fv\^:::.^?=^.'/..- r^^^ ■ --l .-^z^a r. >.-r.- r / 

■ {' <2X3^^HQnjOr ; ^pien^--3/V : 'S ' v -'^-lr :■ " r:: ' v- rj'-"- rV ' '>\? V ' J " v 

; <2 2 0>-i ■■».-!■;;; j OJT T>F- *: : r '';i ^^j- - .*t J. .;. - 7 j * ' i: "'' : ■ ; ^'^^ 

<22l> mi^c^featxyre.. ^by;: - : v;-'- ■■• ^-"^ i <:\:.- - : ^ - - ; :;; ^ 

<222> (1)... (353) m-v-.L- ^^.wi- * ■ / v," v ■ 

<223> n = A # T,C or G 

<400> 71 , 

cgttagggtc tctatccact gctaaaccat acacctgggt aaacagggac catttaacat ■ 60 

tcccanctaa atatgccaag tgacttcaca tgtttatctt aaagatgtcc aaaacgcaac N 120 

tgattttctc ccctaaacct gtgatggtgg gatgattaan cctgagtggt ctacagcaag 180 

ttaagtgcaa ggtgctaaat gaangtgacc tgagatacag catctacaag gcagtacctc 240 

t caacncagg gea^r t tt:ge t ; :t tot cauagg rgcatttagca jgtgtctgaagr taat tt c tgt : 300 

attacaactc .^cggggcegg ; gggtgaatat -ctantggana -gnagacccta acg» y -353 

<210> 72 
<211> 343 
<212> DNA 

<213> Homo sapien 7 . . ' ... 

<400> 72 



WOO/61753 



24 



gcactgagag gaacttccaa tacyatkatc agagtgaaca rgcarccyac agaacaggag 60 
aaaatgttyg caatctctcc atctgacaaa aggctaatat ccagawtcta awaggaactt 120 
: aaacaaattt;; atgagaaaag aacajracaac ctcawcaaaa agtgggtgaa ggavatgcts: c>;::;yl8d 
j aaargaagac atytattc^g ccagtaaaca yatgaaaaaa aggctcat sa tcactgawca : :•?.:*> &40 
<t t agagaaa t gcaaa t caaa accacaatga gataccatct. yayr ccagt t agaayggtga s: a : ■ r 300 
tcattaaaar : stgaggaaac aacagatgct, ggacaaggtg; tea , r : . . 343 



<210> 73 
<211> 321 
<212> DNA 



<213> Homo sapien 



x 



<220> 

<221> misc_feature f 
<222> : <1) ^.(321): V- ~^y:\ -.-y Q xz-eir - ;o -', 

<223> ;.n = h,TiC. OX Qy -r :hr ; ;.. ; - v;^.;>r rj " f: W.. i .V." ;-.*:: 




<400> 73 



gcactgagag gaacttcaga gagagagaga gagttccacc ctgtacttgg ggagagaaac ;. 
agaaggtgag aaagtctttg gttctgaagc agcttctaag atcttttcat ttgettcatt 
tcaaagttcc catgctgcca aagtgccatc ctttggggta ctgttttctg agefcecagtg 
ataactcatt tatacaaggg agatacccag aaaaaaagtg agcaaatctt aaaaaggtgg 
cttgagttca gecttaaata ccatcttgaa atgacacaga gaaagaanga tgttgggtgg 
gagtggatag agaccctaac g cr^ :.^ * *t ::>}: \x 



;60 
120 
180 
240 
300 
321 



<210> 74 / ; 

<211> 321 ^ ; - : r/}r :C: v. ;; ,- T ^ > 

<212> DNA ^ t a ; „ . 'n \ 

<213> Homo sapien D vo "vi-./.. ^ _~ . 

<400> 74 c ; ; 

gcactgagag gaacttcaga • gagagagaga. gc; w ^ecacc : ctgtacttgg- :ggi .g£.gataac :60 
agaaggtgag aaagtctttg:: gttctgaagc agcttctaag atci;tttCjat- L ttg ^tcatt ;\ 120 

tcaaagttcc catgctgcca- aagtgccatc ctttggggta ctgtcttctg 180 

ataactcatt,. tatacaaggg agatacccag aaaaaaagtg agcaaatctt* aa:^^gr£v:;g r 240 

cttgagttca gycttaaata > ccatcttgaa ■atgarcacaga, : gaaagaagga tgLw "7 jg>*-" 300 

gagtggatag agaccctaac ;.g„v-r y-: ~:r>,::(*: t ?.tK7 t - -.*;■ -or-. ..-r 321 

<210> 75 ~ ; 

<211> 317 3 <r.j V" 

<212> DNA : 

<213> Homo sapien : ;; • v-rivoK 

<400> 75 . \r : / : 

gcactgagag; gaacttccac atgeactgag aaatgcatgt ;tcacaaggac; tgaagtctgg : { : 6 0 
aactcagtttrctcagttcca atefctgafcte : aggtgtttac cagctacaca accttaagca- ~ /; 120 
agtcagataa ccttagcttc etcatatgea aaatgagaat gaaaagtact pategctgaa y r 180 
ttgttttgag.gattagaaaa acatctggca tgcagtagaa attcaattag tattcatttt - ^ ^40 
cattcttcta;,aattaaacaa ataggatttt tagtggtgga acttcagaca ccagaaatgg -j-,300 
gagtggatag agaccct: :^ :;*• 'S'-'.V : "'C. '- -A : ; v r-- -.^ 317 



<210> 76 

<211> 244 

<212> DNA 

<213> Homo sapien 
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cgtt agggt c ; t etat ccadt? icCjpadtactg a tcaaacfcct att tatttaa* ttatttt tat ~ 6 0 

catactttaa gttctgggat- a^ 12 0 

ttgccatggt ggtfctgctge acccatchgtccta 180 

gctatccctc ccctagcccc ttacacaecre ^acaggctcfc r a£gfcgtgtga& ffttcetctca- v 240 

9*9* 244 

<210> 77 ; ; '< ^ j 

<211> 254 • ' c 

<212> DNA 
<213> Homo sapien 

<400> 77 ■ -V; r - ,, j/'v 

cgttagggtc tctatccact gaaatctgaa gcacaggagg aagagaagca , gtyctagtga 60 

gatggcaagt tcwtttacca cactctttaa catttygttt acfttttaacc 4:ttatttafeg 120 

gataataaag gttaatatta ataatgattt attttaaggc attcccraat ttgcataatt 180 

ctccttttgg agataccctt ttatctccag tgcaagtctg gatcaaagtg atasamagaa: 240 

gttcctctcar«gtgc.-V; \S: :r -' :>*^$3^ 3 ^vx^'j:"..-/:-. - r,'^. * '--2 : 54- 

3:' jo^y:} M^ro - f ;»:v-: jj; 3; J^v^ *• c v - - .■ ■ ' 

" * x <2^0>i^78:oh n;»-;>.:*.j..?--^.T^ *j'> /-r .•■'/■-=.. •.. ■- >'..*■.'.■'•■' 

<2X25t;?DlBt^ f.^.;^-^j; — \ : , /.v:-.:--:* ;v 

<213> Homo sapien • .. .1 , -^-r* 

<220> . v :v ... 

<221> misc_feature CIV .0 

<222> (1)...(355) 

<223> n = A,T,C'or G -r-- -c - v ^ 

<400> 78 v v ,r;v * / ■ 

ttcgatacag^ (gcf aacatga actgcaggag. gT^^tgaeg atcatgatgt tgccgatggt : c 60 

ccggatggncr^u:^ tgttgatggc ■ ; - 120 

cctgagggna-^f tm^g^ccc trtatgaccqt cagaatrt 180 

attgantx^ . sgacacca: :gagacacccc: aaccaccagn, atatcantat: attgatgtag. * 240 

.ttcctgta^ ; ^jx^ ipccccttn gftggaggaaa .gatccatnagr. fctggtcatct tcaacaggat • 300 

ctcaacagtt tccgatggct gtgatgggca tagtcatant taaccntgtn 1 tcgaa o v ; 355 

<210> 79 P 0 

<211> 406 - ; , 

<212> DNA 
<213> Homo sapien 

<400> 79 s ; , • * 

taagagagta xrcagcagaaa ggttagtc^c atcagatagc atcttatacg agtaatatgp: 60 
ctgctat ttg aagtgtaafcfc .gagaaggaaa :» atttetagcgt? gcteactgac Gtgcctgtag : 120 
ccccagtgac: agctaggatg tgcattctcc, agccatcaag: agactgagtc aagttgttca / = ; 180 
:ttaagtcaga acageagact cagctctgap attctgattc gaatgacactrgttcaggaat . ... ; 240 
cggaatcetg, ;tcgattagac ; tggacagcjfct gtggcaagtg aatttgcctg;5taacaagcca 300 
gattttttaa aatttatatt gtaaataatg tgtgtgtgtg tgtgtgtata - tafcatatata ; 360 
tgtacagtta tctaagttaa tttaaaagtt gtttggtacc ctctta 406 



<210> 80 
<211> 327 
<212> DNA 
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<2X3> Homo sapien 



<400> 80 ' • , * :U . 

tttttttttt tttactcggc tcagtctaat cctttttgta gtcactcata ggccagacttL 60 

agggctagga tgatgattaa taagagggat gacataacta ttagtggcag gttagttg^t 120 

tgtagggctc atggtagggg taaaaggagg gcaatttcta gatcaaataa taagaaggta 180 

atagctacta agaagaattt tatggagaaa gggacgcggg cgggggatat agggtcgaag 240 

ecgcactcgt aaggggtggr tttttctatg ■..tagc^ttga^g.tjtg.ts^tag, tcaaaatgta 300 
ataattatta gtagtaagcc taggagar ■ ..... ,' v . • — , 327 



<210> 81 , ^ I-;- I >■,-.];; .'■['', '■^^■^ ivV-.-.-v". v 

■ <2ll> 318-< ;' * i ^ <:v ,~ ..^^-^ . w , . ] . Z „ ( "' ."'V 

. 7 . <212> DNA r--;.:.;.^.;. r -.r J.;^ ^^1,".. „ . ^ t .. " \ 7 

<213> Homo sapien 

<400> 81 : o j ; 

tagtctatgc ggttgattcg gcaatccatt atttgctgga ttttgtcatg tgttttgcca 60 

attgcattca taatttatta tgcatttatg cttgtatctc ctaagfccatg> gtatataatc 120 

catgcttttt atgttttgtc tgacataaac tcttatcaga gccctttgca cacagggatt 18t0 

caataaatat taacacagtc tacatttatt tggtgaatat tgcatatctg ctgtactgaa, 240 

, agcacat t aa , g t aacaaagg ; caag tgagaa gaatgaaaag^ cap t^c t cac aacag 1 1 at q= ; 300 
atgattgcgc atagacta; . • r ^f,^r: r ±<~, ... : >.•;*•••:: — .-J-.r.Vpi. ; 318 

<210> 82 ^ ;:iv. Vl ,i • ' '. : :, J; ;^--;^;j.-c'r :i -ft- -j --.i-V. ,, - .-. 

" • ' f. <211> 338 r.j^o. • t y^'-.-r^ ,:.scv> -i-;: }!';;> • • •• S Y* ,. v • 

<212> DNA 
<213> Homo sapien 

<400> 82 - , v ; 

tcttcaacct ctactcccac taatagcttt ttgatgactt ctagcaagcc: tcg-ctaacct 60 
cgccttaccc cccactatta acctactggg agaactctct gtgctagtaa ccacgttctc 120 
ctgatcaaat atcactctcc tacttacagg actcaacata ctagtcacag ccctatactc 180 
cctctacata tttaccacaa* cacaatgggg ctcactcaee ^ caGcacatta ac^acataaa 240 
acectcattc acacgagaaa acaccctcat gttcatacac ctatccccca ttctcctcct 300 
atccctcaac cccgacatca ttaccgggtt ttcctctt : 338 

<210> 83 

<211> 111 w ; 

<212> DNA 0 . \\] •.; 

<213> Homo sapien 

<400> 83 

agccatttac cacccatcca caaaaaaaaa aaaaaaaaag aaaaatatca aggaataaaa 60 
atagactttg aaeaaaaagg aacatttgct gg^ctgagga ggcatcaccc g , l kx ilx 

<210> 84 ^ <: ; ■ > 

<211> 224 /:> .;, V :,,,, 

<212> DNA 

<213> Homo sapien ^ ■• 

<400> 84 a 

tcgggtgatg cctcctcagg ccaagaagat aaagctteag : accqctaaGa catttccaaa 60 

aaggaagaaa ggagaaaaaa gggcatcatc cccgttccga agggtcaggg aggaggaaat 120 

tgaggtggat tcacgagttg cggacaactc ctttgatgcc aagcgaggtg cagccggaga 180 

ctggggagag cgagccaatc aggtttt^aa gttGc^ctca gfegc : ? r ^ 224 
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<210> 85 

<211> 348 / 
<212> DNA v? r r.;-^;: j:, 1 .-: j;.-;,:;,.^^.: . - j:^.* "r-," :/ : . - : . . 

; ' <400> 8S r "i--' : - ; fcVi:- t. ; .K?^.'*----"^v •"• ^f)?-'.;^: .. «*■ :'f.\fcv-r..- \ . \ 

gcactgagag gakcttcgt t - ggaa&cgggfe- tt'ttfetcSfcg 3 feaaggctaga cacfaagaaitt .?> > go 

ctcagtaact tccttgtgtt gtgtgtattc aactcacasa-gttgaatcgat :"c«tttacaca; r " 120 

gagcagactt gtaacactct twttgtggaa tttgcaagtg gagatttcag scgctttgaa 180 

gtsaaaggta gaaaaggaaa tatcttccta taaaaactag acagaatgat tcteagaaac 240 

tcctttgtga tgtgtgcgtt caactcacag agtttaacct ttcwtttcat agaagcagtt 300 

aggaaacact ctgtttgtaa agtctgcaag tggatagaga ccctaacg - ; 34 8 

<210> 86 

<211> 293 X"\ - 

- <21^ ji Hdtnb f: : c: .;,?■: : — o <■ v;^, ^ .■■ . 
' j: — f - l^ 1 ^'-^ r -'^?^"^ Jc-.wr; err ;?;;•;.. .. s :s. u ;?;;7-'V;p^ -»'':;:; /•„ - 

- olClCiV-^-- --:1-^oJc;2? ;;. i — 
gcactgagag : g^^ acaga^ttga asswtsmttt - ^ 60 
acabagwkca ggcttkcaaa cactcttttt gtmgaatytg caagwggaka* tttsrrcerc £120 
tttgwggycw wysktmgaaw mggrwatatc ttcwyatmra amctagacag aaksattctc 180 
akaawstyyy ytgtgawgws tgcrttcaac tcacagagkt kaacmwtyct kytsatrgaig 240 
cagttwkgaa actctmtttc tttggattct gcaagtggat agagacccta acgC : J In 293 

<210> 87 • : r<j: 3 u'x' ■ 

<2ii> id 

<212> DNA <C 1 ; 

c: ' <220> E'-^-'-^T^^^/'^ : r: j;t"- : "-Lv-k ; " : 

<2^3> : £f£tfer r tumor rcDNA * r,. : 

<400> 87 ' ■ ' u . :p. ■. • 

ctcctaggct 10 

<210> 88 

<211> 10 ^ 
<212> DNA ■■: r i J 

<213> Artificial Sequence 

c223> Primer for aii^lificSti^n ^ r : , - 

<400> 88 J . 

agtagttgcc vv^ ^7 10 

. * * i " * 

<210> 89 .-•*".'■:* 
<211> 11 
<212> DNA 

<2X2> Artificial Sequence ■ - u--- • ' * ■"■ - i r.^- 

<220> K :> ■" ".■:* : -:v . ■■ :* 

<223> Primer for amplif icat ion from ivbreast tumor/ cDNA : =..*■' 
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<400> 89 

ttccgttatg c ■ " - r 

<210> 90 „ 
<211> 10 
<212> DNA 

<213> Artificial Sequence _ . . ' ]\ 

<22o> .;; 

<223> Primer fpr., araplif icatipn^from jbre^st, tumor ,cpH^ r 
<400> 90 

tggtaaaggg ^ ' 

<210> 91 

<211> 10 l\ '''; > 

<2i2> dna v /\ ;;v 

<213> Artificial Sequence .......... ... ,^ , 

<220> 

<223> Priper for ^anpli^ic?^^ ! T , 

<406> 91 
tcggtcatag 

<210> 92 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Pfimer for an^lificatipn,,frp / r 

<400> 92 
tacaacgagg 

<210> 93 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for arr^lificatipn, from, breast 

<400> 93 
tggattggtc 

<210> 94 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer f or artjp^ 
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<400> 94 
ctttctaccc 



10 



<210> 95 <-\^-.:-. 
<211> 10 

<212> DNA : - : 

<2 13 > Artificial Sequence 

<220> ^ 
<223> Prifcer^^dPafr^i bifea&t tiufor 'cDNA ' 

<400> 95 

ttttggctcc " 10 

<210> 96 " - 

<2ii> io . ■ • c .c v ; rv 

<212> DNA 1 < : - 

<213> Artificial Sequence -V- ' *- : 

<220> 

<223> P^iiner^ fojFa^ tumor dt)NA 

<400> 96 

ggaaccaatc iio 

<210> 97 c 0 

<211> 10 ( : 

<212> DNA /J : ' ' — 

<213> Artificial Sequence : '■ - :>I \ l ' ' r - 

<220> 

<223> Prife:if ( £6ir^ tuihbr cibNA 

<400> 97 0 iV 

tcgatacagg - 10 

<210> 98 !> 

<211> 10 1 J 

<212> DNA ;v ' 

<213> Artificial Sequence ■ ■ *- :;: " : ' ' ' : 

<220> 

+z <223> Prxmer 'for ar^iificati6n :: f^ - 
<400> 98 

ggtactaagg 10 



<210> 99 
<211> 10 
<212> DNA 

<213> Artificial Sequence -cU' 
<220> 

<223> Pari'mer for ampli£ication r; f rom breasc tiin^r 
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<400> 99 

agtctatgcg \ 10 

<210> 100 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Prirrcr for anplif ication from breast tumor cDNA ; 
<400> 100 

ctatccatgg r 10 

<210> 101 

<211> 10 ^ 
<212> DNA 

<213> Artificial Sequence - 



<220> 

<223> Primer for amplification from breast tumor cDNA 
<400> 101 

tctgtccaca 10 
<210> 102 

<211> 10 ' 
<212> OKA 

<213> Artificial Sequence 
<220> 

<223> Primer for amplification from breast tumor cDNA 
<400> 102 

aagagggtac • ."' 10 

<210> 103 

<211> 10 t; 
<212> DNA J ^ ; 

<213> Artificial Sequence 

<220> 

<223> ?rimer f or amplification from breast tumor cDNA 
<400> 103 

cttcaacctc 10 
<210> 104 

<211> 20 ^ V 

<2i2> dna J;;' \: ; 

<213> Artificial Sequence " 



<220> 
<223> 



Primer for amplification .from breast tumor cDNA 
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<400> 104 

gctcctcttg ccttaccaac 20 
<210> 105 

<2ii> 20 ' : 

<212> UNA , _ ^ ..:....„ 

<213> Artificial Sequence 

<220> ....... '. \,_ 

<223> Primer for amplificat ion from breast tumor cDNA 
<400> 105 

gtaagtcgag cagtgtgatg 20 

<210> 106 
<211> 20 

<212> DNA . , . . / / V ' 

<213> Artificial Sequence 

<220> .v ;/v .... ., or .,... \ ... ' 

<223> Primer for amplif ication^from breast tumor cDNA 
<400> 106 

gtaagtcgag cagtctgatg 20 
<210> 107 

<2ii> 20 v ; 

<212> DNA 

<213> Artificial Sequence * 

<220> .. ,,, ... . y "' " : : ~. •• 

<223> Primer for ampliiicat ion from breast tumor ^ cDNA 

<400> 107 f 
gacttagtgg aaagaatgta ; - . 

<210> 108 

<211> 20 / 
<212> DNA 

<213> Artificial Sequence 

<220> t ..., r ... ^ _ ; ^ _ _ . _ . 

: <223> Primer for ampiificafiiori from bre - > 

<400> 108 °- 
gtaattccgc caaccgtagt 20 

<210> 109 ^ c 

■ <2ii> 20 " ^ 

<212> DNA . . . . . ;C ; ' 
<213> Artificial Sequence r " ' 1 

<220> .... ( . - 

<223> Primer for amplification irbm fireast tUDfoiTctoiB* 
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<400> 109 
atggttgatc gatagtggaa 



20 



<210> 110 
<211> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Prijner: ,£0^ anticipation £rom breast tumor cDNA 



<400> 110 
acggggaccc ctgcattgag 



20 



<210> 111 

<211> 20 * ; ' 

<212> DNA ; 1 

<213> Artificial Sequence , ; ; 

<220> 

<223> Prime;? f or a^plif iqat:ion f rpm, bx east tumor cDNA 
<400> 111 



<210> 112 

<211> 20 : 
<212> DNA ' t 

<213> Artificial Sequence 

<220> 

<223> Primer for amplification from fcreast tumor cDNA 
<400> 112 



<210> 113 

<2ii> 20 ; ' c ' 

<212> DNA 

<213> Artificial Sequence _ . .,.....•>... r 

<220> 

<223> primer for amplification from breast tumoj^ 



lC tattctagac cattcgctac 



20 



acataaccac tttagcgttc 



20 



<400> 113 
cgggtgatgc ctcctcaggc 



20 



<210> 114 
<211> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Primer for amplification from breast tumor cDNA 
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<400> 114 

agcatgttga gcccagacac ! - " : V * 20 

<210> 115 ^ :t: 

<211> 20 ' - 

<212> DNA 

<213> Artificial Sequence * : ^ r:? - : " - 

<220> 

<223> £rimer v for ai^iiticatioii ~'f torn bt^ast tit^of CDNA " 

<400> 115 : ^ <M 

gacaccttgt ccagcatctg £ " " ' :< 1 : : -20 

<210> 116 .■■..■■■-** .i.'V.- 

<211> 20 * ' J ; 

<212> DNA ' 

<213> Artificial Sequence ,,; • '"• "• ' ^ 

<220> . ti _ ...... 4 . ' 

<223> Primer 'fbr atrplif icatioS ,;; f rom br4ast tiimor bDNA 

<400> 116 

tacgctgcaa cactgtggag •^ J ^" ; ' - ; 20 

<210> 117 
<211> 20 

<212> DNA m ^ 
<213> Artificial Sequence » s*- : ; . ^ 

<220> ^ 

<223> Primer fox- a^lif icafclbn' from breasfe tuior'cDNA 

<400> 117 l t ' :: 

cgttagggtc tctatccact ? s " 20 

<210> 118 ^ 0 1. 

<211> 20 ' 
<212> DNA i0 ' 

<213> Artificial Sequence f : ' ■ " ^ 

<220> _ ... ... 

f <223> 'Primer f or aitqplif icatibii ftdW bireast tumor^cDNA "" 

<400> 118 : 
agactgactc atgtccccta -•:">.•■: ..; - v -y- 2Q 

<210> 119 

<211> 20 > 
<212> DNA ^ : 

<213> Artificial Sequence ' - v l 



<220> 

<223> Pri'met fbr 'anipi'if ication from breast fcumor'cDNA 
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<400> 119 
tcatcgctcg gtgactcaag 

<210> 120 
<211> 20 
<212> DNA 

<213> Artificial Sequence , - 

<220> 

<223> Primer fop arnpli fixation frpin - breast turaojr . cDNA 

<400> 120 
t caagattcca taggctgacc 



<210> 121 

<211> 20 1 
<212> DNA 

<213> Artificial Sequence , . . , 

<220> 

<223> Primer; for a^lification from .breast t^mop, cDNA 



<400> 121 
: .acgtactggt cttgaaggtc 



20 



I;. 



<210> 122 
<211> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Primer.for an^lif icati.oij f rpp[l^breast tumor cD^TA 




<400> 122 
gacgcttggc cacttgacac 



20 



<210> 123 
<211> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Primer for anplification from breast tumor eDNA 



<400> 123 
v gtatcgacgt agtggtctcc 



20 



<210> 124 
<211> 20 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Primer for ampjif ica^t ion. from,. breast tumor cDNA 
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<400> 124 
tagtgacatt acgacgctgg 



20 



<210> 125 : 
<211> 20 

<212> DNA V 1 

<213> Artificial Sequence -v- 

<220> . 

<223> Primeif" f 6* am£iif idatiioiT from breast tumor cDNA 

<400> 125 ^ 
cgggtgatgc ctcctcaggc : --w •-:,•->■ ^ 

<210> 126 - ; ' : * 

<211> 23 
<212> DNA 

<213> Artificial Sequence ' ' ' — / - I 

<220> ^ . _ _ _ . ..... V V. 

<223> ih&meoPior a^ii^i^S£iofi c from brevet tumor -cbaci 

<400> 126 ■ 
atggctattt tcgggggctg aca ^ ^23 

<210> 127 *-» 
<211> 22 : 
<212> DNA 

<213> Artificial Sequence l - • ~.r 



<210> 128 - 

<211> 18 - : • 

<212> DNA " * /» 

<213> Artificial Sequence 

<220> ' . ^ . (: : : ' 

<223> fcritier~ f o£ amplif icatioii from bre£dt tumor cbNA ■ * : 

<400> 128 ' 
ctgcctgagc cacaaatg : j - - is 

<210> 129 
<211> 24 

<212> DNA ■ 
<213> Artificial Sequence ' - * L \ 

<220> 

<223> Primer for att^lif icat ion ? frbm : breast tumor cDNA : 



<220> 

<223> Primer ioi kmpli'f i'c&t ion 1 "from : breiuSt tumor' -fcDNA 



<400> 127 
ccggtatctc ctcgtgggta tt 



22 
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<400> 129 ( ; 

ccggaggagg aagctagagg: aata : i; ^ r ■■'*' f .: • '..-v: 24 

<210> 130 : \ ; 

<211> 14 
<212> DNA 

<213> Artificial Sequence ;1 ••' 

<220> ' 

<223> Primer .;'•:;'.'/. -U.^.* -f r ■ 

<400> 130 

tttttttttt ttag'*r°' ; ' : " y - - r ' -/K r- :£..■;:.> 14 

<210> 131 ; 
<211> i8 ■■ ■•>■•"> ■■:•'>- /'c^' 

<212> PRT 

<213> Artificial Sequence 

<220> ■ i 

<223> Predicited Th Motifs (B-cell epitopes) , : ^ 

<400> 131 

Ser Ser Gly Gly Arg Thr Phe Asp Asp Phe His Arg Tyr Leu Leu Val 

1 -5. ' ; - r! / - ao^ ---^ ^iokji^^iz •■' 

Gly lie 



<210> 132 
<211> 22 

<212> PRT ^ * ? 

<213> Artificial Sequence 

<220> ' -■■-a^^u-:. U..;. .-..:? .:'."S> > 

<223> Predicited Th Motifs (B-cell epitopes) 

<221> VARM&T : •" - ir.JOA i , h-.".;-' ^-^c; : . n G ,•:::./ 

<222> (1) . . . (22) 

<223> Xaa = Any Amino Acid 1 

<400> 132 c :;o.^c.^;-..:i jc: w rX- r 

Gin Gly Ala Ala Gin Lys Pro lie Asn Leu Ser Lys Xaa lie Glu Val 

1 5 10 : ±s r ^ ^ 

Val Gin Gly His Asp Glu ^ v - ' ' - ^ ^ 
20 

<210> 133 : ^ 

<211> 23 ' 

<212> PRT ^ ' : 

<213> Artificial Sequence — ' " i: /:j 

<220> 

<223> Predicited 1 Th Motifs (B-bell eipitb^Wsy ~ ' 1 7 :y -' : 
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<400> 133 .• . r , .... . 

. Ser Pro Gly Val Phe Leu Glu His Leu Gin Glu Ala.. Tyr^Arg Ile : Tyr^. : , 

1 5 10 15 

. Thr Pro Phe Asp Leu Ser Ala 

20 "VV 

<210> 134 " - 

<211> 9 " ' ■ - - . 

<212> PRT 

<213> Artificial Sequence 

<220> v 
<223> Predicited HLA A2,l Motifs (T-cell epitopes) 

<400> 134 

Tyr Leu Leu Val Gly lie Gin Gly Ala 



<210> 135 
<211> 9 

<212> PRT ■■ iV .. i , :t . ; ;, ; . _, r .. .... ^ . 

<213> Artificial Sequence 

<223> Predicited HLA A2.1 Motifs (T-celi epitopes) 
<400> 135 

Gly Alia Ala Gin Lys Pro lie Asn Leu 



<210> 136 
<211> 9 
<212> PRT 

<213> Artificial Sequence 

<220> " " \ ■' 

<223> Predicited HLA A2.1 Motifs (T-cell epitopes) 

<221> VARIANT - 

<222> (1) . . . (9) 

<223> Xaa = Any Amino Acid 

<400> 136 , . . . 

Asn Leu Ser Lys Xaa lie Glu Val Val ..... ,, 



<210> 137 
<211> 9 
<212> PRT 

<213> Artificial Sequence . _ . - . ^ 

<220> 

<223> Predicited HLA A2.1 Motifs (T-cell epitopes ) :) 



<400> 137 
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Glu Val Val Gin Gly His Asp Glu Ser 

<210:> 138 '' ■ ' s -: : -"V"''"- •:..*'.*.:•.:;. :i. - v..".?-*. .y,- ^ . ^ .. ^ j ...j 

<2i2> PRT *' ' " -■ '</ %: -' •■-^^■•r : :..>v.-o . -f-.: 

<213> Artificial Sequence - .\::.- . . 

<22o> : -*'" : - - -^v v "- ' " ' ; ^ - : - 

r ' <223> P*edicited HLA A2vi Motifs^ (T^dell epitopes) ; ; 

<400> 138 *■ • ■ ^ - :■'.'.**■: f :-r^- ,,:y ■- : ■■ *> r,--. - 

His Leu Gin Glu Ala Tyr Ai*j lie : Tyi: ; : i^, -y 

* 1 ""y ' ■ .-'■"•■ 5 •.. y:>y- . . , :.y... y ■ 

<210> 139 ' ?:; —y: '^..■■■^^ y.y 

<213> : Artificial Set^eni^ ; " ' 1 "-' :i v v^y:-*- '"•> -< - y ' : . 

. <220> • " " ■ ■ :v: ; ,: -£> !f " •'• v ; 'y: ■ '■■ r: - 1 - r - • ;/•;■*».' . . • :-.v y ..v. _ 

<223> Predi c 1 ted HLA A2 1 1 ■ Mo t i f s (T-ceii e£^ * 

o '" . '. <400> 139 ' • : - ;: •^•.""• v - r ^- 

^Affi Leu Ala Ph4 Val r Ala Glii 'ila'M v: ^ ":^/: : y ; : ; '/^ - ; • •-••'^ 

"'; <210> 14 b' ' ' - ' •- : ~— l < • ••• ' ■■-■> y \\ • 

I.,. <211> 9 ''' '~ ' ■ ' J: '*"' ** ^ : • 

'"I <212>>RT' ' "'■ * " ^' --r::-. ^.r^K,,^^. 

<2l3> Artificial Seqtience" ' ' } ■ : - - *. " " • " 

\. " <220> ~ - : • \ =..-- t . v;-;-... tJ . ■ 

<223> Predicit'^d HiA A2.1 Mcitifs (T-cell Epitopes)"'- V 

<40p> 140" ; " : ' " s 1 ' • ■■ •• . " : :' --l : 

t>be Val Ala Gin Ala Ala Pro A^p Ser ^ \ ' : ■ 

" ; '5 s -"/'-;' , ;-; J - ^- --" ,v ' ' ^ • yr-;-: 

•<2iq> : 141 \' r ' z " ,: : ^ ■ * * • r "."* , "- !: ';V-' ' "*■ - ? 

<211> 9388 ' \ J '"-;' : * 7 ; ' ■ ;/v ' V ■ ry : 

fl/ <ii2>DMA' y : \ : :--"-y--p- y;y^:- . - . ;■ 

<213> ; -Hom6 sapien ' '" x '- : • ""-^ . - 

fctcgcggcic gcgagctcaa ^ ttaapcctba; ctaaagggag tcgactcgat cWgactgtta 60 

ctgtgtctat gtagaaagaa gtagacatak gagattccat tttgttctgt actaagaaaa 120 

attcttctgc ;cttgagatgc tgttaatctsr taacccticfc ccbaaccctg tgctcacaga - 180 

gacatgtgct gtgttgactc aaggttcaat ggatttagigg ctitgctttg ttakaaaa^t 240 

gcttgaaga^: aatatgcttg ttaaaa^tca tcaccattct ctaatctcaa gtadccaggg 300 

^cacaataca ctgcggaagg " ccgcagggac "c t ctgtc tag gaaagcca^g tattgtccaa ■ " 360 

gatttctccc qatgtgatag cctgagatat ggcctcatgg gaagggtaag acctgactgt 420 

cccccagccc gacatccccc; a^cccgacat cccccagccc gacac^ccgaa aagggtctgt 480 

gctgaggagg ^ atta^taaaa gaggaaggcc tctttgc^gt tgaggtaaga ggaaggcatc 540 

tgtctcctgc tcgtccctgg gcaatag^at ^ 600 
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acttactgag ataggagaaa acatccttag ggctggaggt gagacacgct ggcggcaata 660 

ctgctcttta atgcaccgag atgtttgtat aagtgcacat caaggcacag cacctttcct 720 

taaapttatt tatgacacag agacctttgt tcacgttttc ctgctgaccc tctcccc^ct .780 

attaccctat tggcctgcca catccccctc tccgagatgg tagagataat gatcaataaa 840 

tactgaggga actcagagac cagtgtccct gtaggtcctc cgtgtgctga gcgccggtcc 900 

cttgggctca cttttctttc tctatacttt gtctctgtgt r ctqtttcttt itctpagtctc 960 

tcgttccacc tgacgagaaa tacccacagg tgtggagggg caggccaccc cttcaataat 1020 

ttactagcct gttcgctgac aacaagactg gtggtgcaga aggttgggtc ttggtgttca 10|B0 

•ccgggtggca ggcatg[ggpc _~ ag^gggagg SJtQtppagcg^cctg^ H40 

aagtgcagga aacagcacca agggtgattg taaattttga tttggcgcgg caggtagcca 1200 

ttccagcgca aaaatgcgca ggaaagcttt tgctgtgctt gtaiggcaggt aggccccaag 1260 

cacttcttat tggctaatgt ggagggaacc tgcacatcca ttggctgaaa : t tc£ccgtcta „ 1320 

rtttgaggctg actgagcgcg ttcctttctt ctgtgttgcc tggaaacgga^ctgtctgcct 1380 

agtaacatct gatcacgttt cccattggcc gccgtttccg gaagcccgcc ctcccatttc 1440 

cggaagcctg gcgcaaggtt ggtctgcagg tggcctccag gtujcaaagtg ggaagtgtga 1500 

^gtcctcagtc ttgggctatt cggccacgtg cctgccgga^c atgggacgct ggagggtcag 1560 

cagcgtggag tcctggcctt ttgcgtccac gggtgggaaa ttggccattg ccacggcggg' 1620 

aactgggact caggctgccc cccggccgt:t tctcatccgt f cpacpggact f cgtg^gcgct 1680 

cgcactggcg ctgatgtagt ttcctgacct ctgacccgta ttgtctccag attaaaggta 1740 

aaaacggggc tttttcagcc cactcgggta aaacgccttt tgatttctag gcaggtgttt 1800 

tgttgcacgc ctggge gg&a.. gj^apppgc^ ggfct^agigpk . tajft^aaaat^ c^ttcctggt 1860 

ttatgttatg tttataataa agcaccccaa cctttacaaa atctcacttt ttgccagttg 1920 

tattatttag tggactgtct ctgataagga cagccagtta aaatggaatt ttgttgttgc 1980 

taattaaacc aatttttagt tttggtgttt gtcctaatag qaacaacttc tcaggcttta 2040 

taaaaccata tttcttgggg gaaatttctg tgtaaggcac agcgagttag tttggaattg 2100 

ttttaaagga agtaagttcc tggttttgat atcttagtag tgtaatgccc aacctggttt 2i60 

ttactaaccc tgtttttaga ctctccbttt ccttaaatca cctagccttg tttccacctg 2220 

aattgactct cccttagcta agagcgccag atggactcca tcttggctct ttcactggca 2280 

gccccttcct caaggactta acttgtgcaa gctgactccc agcacatcca agaatgcaa't 2340 

taactgttaa gatactgtgg caagctatat ccgcagttcc g;^ggaattq^ . tpcg^ttgat 2400 

tatgcccaaa agccccgcgt ctatcacctt gtaataatct taaagcccct gcabctggaa 2460 

ctattaactt tcctgtaacc atttatcctt ttaacttttt tgcttacttt atttctgtaa 2520 

aattgtttta actagatcptic cectpqppt£ tctaa^ccaa ^ agtataaftfig^a^eLtcta^c 2580 

cccttcttca gagcggagag aattttgagc attagccatc ^ tcttggqgigc : cagctaaata 2640 

aatggacttt taatttgtct caaagtgtgg cgttttctct aactcgctca ggt3pgapa£ 2700 

; ttggaggccc cagcgagaaa cgtcaccggg aga^acgtca ccgggcgaga gccgggcccg . 27.60 

- ctgtgtgctc ccccggaagg acagccagct tgtagggggg agtgccacctf gaaaaaaaaa 2820 

.tttccaggtc cccaaagggt gaccgtcttc cggaggacag cggatcgact accatgcggg 2880 

.tgcccaccaa aattccacct ctgagtcctc aactgctgac cccggggtca ggtaggtc^g 2940 

atttgacttt ggttctggca gagggaagcg accctgatga gggtgtccct cttttgactc 3000 

tgcccatttp tctaggatgc tagagggtag agccctggtt ttctgttaga c^cctctgtg 3060 

tctctgtctg ggagggaagt ggccctgaca ggggccatcc cttgagtcag tccacatcqc 3120 

aggatgctgg gggactgagt cctggtttct ggcagactgg tctctctctc tctctttttc 3180 

^tatctctaat ctttccttgt tcaggtttct tggagaatct ctgggaaaga aaaaagaaaa 3240 

actgttataa actctgtgt^g ...aatggtg^at . gaat;ggggga ; ggapci^gggc ttgcgcttgt 3300 

] cctccagtt.t gtagctccac, ggcgaaagpt V^cggHnttpa^ agtgggccct cacctgcOTt 3360 

tcc^tggcga .cptcataagg cttaaggcag catccggcafe agctjc^atcc gagccggggg 3420 

tttataccgg ,cctgtcaatg .cta^igaggacf ccc^agtcJcp ctaaggggga gcggcpaggc \ ' 3480 

gggcatc^ga . ctgatcccat cacgggaccp pctcdcbttg tttgrtctaaja. aaaaaataaaa 3540 

gaagaaactg tcataactgt ttacatgccc ItaOT^caac 3600 

ttctgttcgg tgtctattgt ct^ 3660 

gatattgccc. aagacgtctg. ggtaagaact tctgcaaggt ccttagtgct gattttttgt 3720 

. cacaggaggt . ta^atttctc atcaatcatt ^taggctggcc t^cttttct * 3780 

gccagaagca agtcaggtgt tgttacggga atgagtgtaa aaa^acattc gcctgattgg 3840 

gatttctggc accat^atgg ttgtatttag a'ttgtcatac cccacatcca ggttgattgg 3900 
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acctcctcta aactaaactg gtggtgggtt caaaacagcc accctgcaga tttccttgct 3960 

cacptctttg gtcatt^tgt ... aacttttcct; gtgcccttaa atagcadact gtgtagggak ; 4 6i* 0 

acctaccctc gtactgcttt actt^ttta.gat^ ct^tcctcti gtggctactc 4080 

tpccatctt^ aaaacgatgc aagtggtcpt '[ tttcctcctc, cctgccccfcjt kccccacap^ j 4140 
tctcgttt tc; cagtgpgaca gcliagt; tcaij cgtc tcpagg ■* act tggqt qjt . . gctctcactc " ' "J 4 2 6 6 

cttgaaccptT taaaagaaaa . agctgggttt gagctaittg . qctttigagtcr at^agracac 4260 

aaaaggtatt tagggtacag a^tk^aga .agragaga^ 432p 

aggagatctc gggctggcct * ti^tcctpc; tccctp^aic tt4.a^ctac;:a^at^ 4380 

cpgtggtat ttagqtgttg 4440 
tpgatactqp agcccp^c^g;;^ tc^q^ 

ttcaaatctt attaaattgc cttcaaaa^a ^ a^aaaaaaaa ^ 4560 

p^tgtaaggg ttggagqcpt ~ ctpca^a^ *tgqt^ '.4620 

aggattatgg ag^qcgpctt aaaaaaggc^ Iwejfccjtgg^ 4680 

caaagt t tgg " agt tga^tgg _ cccct jtgaag " : ggtcac tg£a^ pbtcacaat t gttcaagctg 47^0 

tgtggcgggt ? tg£ tacjtgaa actcqpggpq ^ tccct^tpa' gt 1 1 cgc tac ; £ ttga^ca^t ; .48 00 

ggctgagtfej: ggrt:qaggag£ accent; tcpa^tggptd ? 4860 

acctccaagg ^cctcctgagt 4>2p 

cgccctgtkc tgcctctc££ ^ 4980 

taaaaccagq ctacjtcpcfct agg^q^^ 5040 

tcatcaccca ttgccitcttg gttg^aaccg t^gtgggagg ; aagta^ Slap 

qtgagagagg cacaagtcc9 tctgg^tgatLga^ 5160 

cpt:t c 1 1 tbt act; tc.tgact tgtataat tg *. gaaaacccat 1 aaib bc.tcrcqt \\ t ct^tgaaaa' . V 52^0 

gcc^caggct ; ttg^cctc^c tgatg^agtd tgt^.ctctgg acaqatig^c t ^cacctggga; \ , 5.290 
tgactgtcaa cagctcqt^' tgaq^ 

agaggecaaa aagtacaacc tpabatcaap r caataggecg ^ag^a^aag ; ctagaggakt 5400 

^gtgattaga gapecaati^g ggacbtaatt ^gac ; 5460 

c$ tt tgacga ttt ccaccg$ Jta^ctcct eg '] tgggfcatt pa ^gggagejtgc£ : pagaaaccfea ! 552 P 

taaacttgtb taaggegact gkagtegtec aggggibatga tgagticacpa ggagtgtttt .55(8 0 

tfagagcacct ccaggaggpt tatpggattt ' iacapbccttt t ]\ &4J0 

atagecatge tcttaatttg gcatttgtgg ctcaggcagc cc 5700 

tccaaaaact agagg^attt tgc^ggaatg aat^cpagtc agcttjttagci gatageptaa ;5760 

aaggtttttg apagtpaaga,,ggttgaaaaa; caaaaacaag cagctcaggc' agctgaaaaa 5ti2Q 

agpeactgat aaagcatcpt^ggagtatckg agtttactgt^ tagatcagd ' 5880 

tcccctccca cat^gtgttt aaatcjsagct acactacttc 5 i ; ctgactcaaal ctcc^ctatt 5940 
cctgttcatg acfegtcagga, actgittggaa actactgaaa cfcggccgacc^ tgatcttcaay v 6000 

aatgtgcccc . taggaaaggt ggajbgccacc gt^ttcacag' acagtagcag; cttcjctcgag ' i5P60 

aagggactac gaaaggec^g tgcagctgtt accatggaga; cagatgtgtt gtg^rctcag^ ^ 6120 

gctttaccag caaacacctc agcacaaaag gctgaattga tcgccbtcac tcag^ctctc 6i80 

cgatggggta aggatattaa cgttaacact gacagcaggt acgcctttgc tactgtgcat 6240 

gtacgtggag ccatctacca ggagcgtggg ctactcacct cagcaggtgg ctgtaatbca 6300 

ctgtaaagga catcaaaagg aaaacaegge tgttgcccgt ggtaaccaga aagctgattc 6360 

agcagctcaa gatgcagtgt gactttcagt cacgcctcta aacttgetge, crabagtdtc 6420 

ctttccacag ccagatctgc ctgacaatcc cgcatactca acagaagaag aaaactggcc 6480 

tcagaactca gagecaataa aaatcaggaa ggttggtgga ttcttcctga ctctagaatc 6540 

ttcatacccc gaactcttgg gaaaacttta atc^gtcacc tacagtctac .cacccattta i 6600 

ggaggagcaa agctacctca gctcbticcgg. agpcgtttta agatccccca , tefctcaaage _ 6660 

ctaacagatc aagcagctct. ccggjtgcaca acctgcgcpc aggtaaatgc caaaaaaggt ^ 6,720 

cctaaaccca gcccaggcpa ccgtptccaagaaaactcac caggagaaaa gtgggaaatt 6780 
gactttacag aagtaaaacc acacpgggct gggtacaaat accttctagt actggtagac 6840 

apcttctctg . gatggac!tga : agpatttget accaaaaacg aaactgtcaa! tatggtagtt 6900 

aagtttttac tcaatgaaat. catccctcga^cgtgggctgc ctgttgccat agggtctgat , . 6960 

aatggaccgg ccttcgcctt gtctatagtt tagtcagtca gtaaggcgtt aaacattcaa 7020 

tggaagctcc attgtgccta tcgaccccag agctctgggc aagtagaacg catgaactgc 7080 

accctaaaaa acactcttac aaaattaatc ttagaaaccg gtgtaaattg tgtaagtctc 7140 

cttcctttag ccctacttag agtaaggtgc accccttact gggctgggtt cttacctttt 7200 
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ga^atcatgt atgggagggc gctgddtat<^ dcaattggba 7260 

aaaatatcac aaactaattti att&cacjtkc ctacagtctc ccbaacaggt acaagatatc 7320 

atcctgccac ' ttgttcgacjcj akcccatccd ^atdcaattcT ctgaacagac ^ag^gcdctgc 738 6 

ca^tcattc<? cgccag^tga ; bctgtt^tt igteaaaaagrt tbbagkga^k' kggactbcct 7440 

PPtgcttgga agagacctba caccgtcatc*'ac^^ 75 °0 

attpctgcgfc ggattbatca c tcccgcatc " aaaaaggcca ! abggagccda actagaaack 756 0 

tggrgtcccca gg&bfa^ggtc ag^^^ gaagccatta "7620 

gattaattct ttttcttaat titt^kkakc 5 aktg£ata£c tt;btgftdaka cttatgtatc ; 76 80 

t taagac tdia a tktakccbb^ c t t$t t ataa . btgkggaatp aafcgk 1 1: tga : T 1 1 ccccaaaa v 7 14 6 

ac^icaagtgg ^g^ktgtagt gtddaacctg^ l ' iiSOO 

ct^tccttta atckdtcagb ^dtfc§£tt^ "7860 
cc^atggac tecatbtt^g tcctbaaggk btfiakcttcft 

gdaligctgkc tccbc^ r 7980 

atatccgcag ttcc^ gcgtctatck 1 8040 

Ppttgtaatk*^ kkcbatttat 8100 

ctttttaact ttfcttgectia^ btttkfetti^ 8160 

cctttctaaa ccakaiftat: 8220 

agcgt t agbcr T gte|dttgge ckcgkgdtk^ atakja^gkt t btt catgtg t ctcakagtg 8280 

tggcgttttb tctkkctc^dr tck^tac^ acgtdttatt' ' 8340 

tttagggcad ^* |tktgtagksr; tkkc^tfctkt^ agtfcka^gag gfetttgggat 8400 

t tcctttatc^ ^a6t^tkatk bt^gtttt§k^ ; ttktttat tt ahfc'tatttat tttttttgag : 646 0 

aaggagttt c actditgt tg ' cc&kgg^£g kgt^ckatgg tgbgat dttg gctckctgca 8520 

a;cttccgcct ; ddca^ ctcrtjagagtk ^ctggg^ttk 8580 

taggcatgbg ^ ^accaciatb^ bagctkkttt^tgtkttttt gtkkkgatgg ^gtttcttck • Sfcid 

tgttggtcka : gctggtdt^ aactcbbc^ bt<^ij£gafc" dt£cbcgcci ; dggcdtccga 8700 

aagtgctggg attackggtg fcjjatdcac^ ^760 
caittcctcfca kccakaktgt ■ a^fegfittcct tecatctt^k J a£ktkggct^ tkgkccccgt : : \ ' 8820 

gc/gtatgggk / cattgttaac a^ 8880 

ccaaatagbc ttcktggtt^ tckct^cttc "cdkagkcaat tcckkataac k6t:tccca^^^ v $940 

gktgacttgb: ' tacfet3dtat : " t^ttadttasT ^tgrt§ttkagg ' tg^ctgttkc : agacadtatt "9000 

a|[tatgtcag ^ ^akttkbabb kkaktttagt ggttckkack atbktttt^t bat^tatgtg 9060 

gattctcatfcf gtck^gtckg gatttcagaic' a^rg^bacaag ggtageccab ttgtbtctgt ; 9120 

c . ta ^ga tgt c tggdetcage - abaggkgact* bkabkgc tgg £gt ctgggkc batt tggagg " " 9180 

cttgttccct " cacatctgat acctggcttg ^gkt^ttgga aga^gggtg agctgagact 9240 

gaLgtgcctat atgtagtgtt tedatatggd cttgkcttcc ttkbagccEg^ gea^edtckg 9300 

ggtagtca^a r attcttagg^^ atgbfcgaggg gtbttttat^ 9360 
aggtagcaca gcakatdcae cckggatc s ^ • 

' / <2io> : -i4:r ' u • - - • ■ .. /j-. . 

<2i3> Homo sapien -' "' ■ v ■ ■ ■' - .' . ■ 

<400> i42 -v.:* ---.v.^.v ^ 

tgtaagtcga ^cagtgtgkt - ^ggkaggaatg gtctttggkg agagcatktc datctcctcc 60 

tcactgcctc ctaatgtcat gag^tacact : gagcagaatt kaabk^ggta- gtcttaacca 120 

cactattttt agctaccttg teakgetaat ggttaaagaa" cacttttggt ttacacttgt ; 180 

tgggtcatag aagttgcttt dcgGdatcac : gcaafcaa^tt : tgtgtgtaat- bagakggkgt 240 

taccttatgg tttcagtgtc attcbttkgt^ taacttggga gctgtgtakt ttaggbtctg 300 

cgtattattt' cacttctgtt ctbekcttat gkkgtgattg tgtgttcgcg tgtgtgtgcg "360 

tgcgcatgtg cttccggcag ttaacataag bkaataccca acatcacact : gctcgactt 419 

<2i0> 143 - ; - ' ■'* * 

<2il> 402- ' ' ■•, *■. it. -. 

<212S DNA : * - v..- - * ' -' - ' - ' • " = * " 
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<213> Homo sapien 

<400> 143 ' 

tgtaagtcga gcagtgtgat gtccactgca gtgtgttgct gggaacagtt aatgagcaaa . 60 

ttgtatacaa tggct;agtac attgaccggg atttgttgaa gctggtgagt gttatgactt 120 

agcctgttajgr iact^gtctat g^ catttdtcda : c 180 

gataaatbcc qcatgcttta attctcttc caaacatact ccacatagtt 240 

cctttgttaa tgptttgttc 300 

jtctttgcata gattgt^aa^.tcaaatgc ; 360 

; gaggct«agcc agt^gatcfc gcatc^ J/"^:)" t 402 

:; <2iq> i£ ; :V "\;^"T^' ;'"::" :: " :rV:y 

r 7. . ,<2ii> 224 7.77.'l ^ '77 / 777'; i ' " ^'■^" r --:" v "''-** : " ;V -;. : ' ::: -'< - 

*' ' <2*i2> dna ' ^'77^^^ ?.Y-^' : ^'^' r 2 ff : !^;^. ; > ;;";^^\" ; 

<213> Homo .sapien " " - - .■ -^v- ■ 

<400> .144 " v ' ; 7 

tcgggtgatg cctcctcagg ccaagaagat aaagcttcag acccctaaca caSttisdMaa 60 

aaggaagaaa ggagaaaaaa gggcatcatc cccgttccga agggtcaggg aggaggaaat 120 

tgaggtggat tcacgagttg cggacaactc ctttgatgcc aagc^aggtg cagccgjgaga 180 

ctggggagag cgagccaatc aggttttgaa gttcctctca gtgc f . 224 

..- !^2io> lis". '*.; : '*" 7/ .7" 7777- l ;^''f;! v '^'. :: ': *7777^7i7- ;77 : '"" v '' j 7 

"7. <2ii> in 777 777. 7 7777^7.7 7777.77." „*'77 777 ? ' 7' r ' : 7'7. 
[<;2i2> dna 7 '7777/ 7'- 7777777! 77.7' : "771 7.7 77 ' 77 7 7 -7 7 ^ • 

<213> Homo sapien * " ' ' 
<400> 145 

agccatttac cacccatcca caaaaaaaaa aaaaaaaaag aaaaatatca aggaataaaa 60 
atagactttg aacaaaaagg aacatttgct ggcctgagga ggcatcaccc g^7 .7 7777 111 

<210> 146 . *■ y: \ 

<211> 585 

<212>dna .... ... , _ r _ .,..7" ; '77'^77 

<213> Homo sapiien . .7 , 7 7 * 7" "7" .' 77 7 .7 777* """7 *" *' ^'7 



<4op> 146 ' 7 ; 7; . ' 7 .\'7777"i,' * ; "'[".7J7 ! '7. 77-'7 7 

tagcatgttg agcccagaca cttgtagaga gaggaggaca gttagaagaa gaagaaaagt "7 60 

ttttaaatgc tgaaagttac tataagaaag ctttggcttt ggatgagact tttaaagatg 120 

cagaggatgc tttgcagaaa cttcataaat atatgcaggt gattccttat ttqctcctag 180 

aaatttagtg atatttgaaa taatgcccaa acttaatttt ctcctgagga aaactattct 240 

acattactta agtaaggcat tatgaaaagt ttctttttag gtatagtttt tcctaattgg 300 

gtttgacatt gcttcatagt gcctctgttt ttgtccataa tcga^aagtaa agata^c£gt 360 

gagaaaacta ttacctaaat ttggtatgtt gttttgagaa atgtccttat agggagctca 420 

cctggtggtt tttaaattat tgttgctact ataattgagc taattataaa aacctt:tttg 480 

agacatattt taaattgtct v tttcctgtaa tactgatgat gatgttttct j?atgcatttt: _ 540 

cttctgaatt gggaccattg. ctgctgtgrtc \tg^ptj^c^^tghta'l\ . 7 7 7. ; 7 \ 7, 7 585 

7<2io> i47 '* i 7* t . ' : \777 v'\ 7 '--7 , ... 77 : 7.,; 7 / *7 ^77^'7'^ 71 *7..' 
7<2ii>.57a '7 77 :^.7;.7,7' .;^7\,77"1 7^\ 1 7\J . :^ 7'"';:*..^". 

<212> DNA ■■' - ■ - ■ ' ' • ■ "•■ 

<213> Homo sapien ' 



<220> 

<221> misc feature 
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<222> (1) ... (579) 
<223> n = A,T,C or G 

t agca tg ttg agqcbaaacK Vtg^gcagcg^ ggg^tg^cba ^gcagct cc " tgbcgagccc 7 60 

aagcgtgttt gtct^t^a^g gaccctg^ y 12 0 
ggagtgaatg ftcaccgact £t^ cfct§gttt^6 Sf ^ 180 

ttgtgttcat ckactgtcat : 240 

ctccagatgg ggaagacttt ttctccakcc agca^ggcaOT ¥$9& ca $ -cca' ctcagacacc" ^ ido 

agcacgtcca ccttctcggg cagcaccacg^ "360 

atgtcagcaa agccgttctg cangaccagc tgccccgtgt gctgtgccat ctcactggcc 420 

tccaccgcgt acaccgctct aggccgcgca tantgtgcac agaanaaatg a:tg^tcca3ft 480 

cccacagccc acgtccaaga ngactttatc cgtcagggat tctttattct gtagg^t^fac 540 

ctgtggtatt aattgttcgt gtctgggctc aacatgcta >r ' L 579 

<210> 148 
<211> 249 



V213V Homo ^sMpl^\^ ": " p : '-'"'- ; - > -V r 

<400> 148 ...... .. .. . ...... ........ ... . .- 

tgacaccttg tccagcatct gcaagccagg aagagagtcc tcaccaagat ccccaccccg 60 

ttggcaccag gatcttggac ttccaatctc cagaactgtg agaaataagt atttgtcgct i20 

aaataaatct ttgtggtttc agatatttag ctatagcaga tcaggctgac taagagaaac 180 

cccataagag ttacatactc attaatctcc gtctctatcc ccaggtctca gatgctggac 240 

aaggtgtca ** : ' z c 249 

<210> 149 

^iTr&s c :;;;;;r : r *<■••.-.;. «w-.. — 

<212> DNA JZl. - -r.ri-i ;;.-j:.v^t'p L V;t ■ ■ - — v 

<213> Homo sapien 

<400> 149 y : ~ 
tgacaccttg tccagcatct gctattttgt gactttttaa taatagccat tbtgetctggt 60 
gtgagatggt aactcattgt gggtttggtc tgcatttctc taat^atcag tgatattaag 120 
ctttttttaa atatgcttgt tgaccacatg tatatcatct tttgagaagt gtctgttcat 180 
atcctttgcc cactttttaa tttttttatc t^tgrtaaattt gtttaatttc cttacagratg 240 
: ctggaca4&S~t^^ ^ iLi!'"^ " : ' - v.-; : 255 

/ ';<2iq>;'i^ ■>*■ . , ...^ : 

<2li^31i5 ^'r : -.^ -j ... ■ , ., 

<2li> Homo sapien ?r ^ ji ■* r.. ■ : . . ; / <: 

* ... 1 ''• ! --: ^ " " ■ . * : ,; • * t r* f ■ ' . ... . .. • . . 

<40u> 150 y; r VV; * i"" v y- ■'■» " : y^ - '■' ^ ■ 

ttac^ctgca ac^ct^t^g^ ggccaagc 60 
gggaagttca agtccagcag agggtgggtg ggtagacagt ggcactcaga aatgtca^dt : 120 

ggacccctgt ccccgcatag gcaggacagc aaggctgtgg ctctccaggg ccagctgaag 180 

aacaggacac tgtctccgct gccacaaagc gtcagagact cccatctttg aagcacggcc 240 

ttcttggtct tcctgcactt ccctgttctg ttagagacct ggttatagac aaggcttctc 300 

cacagtgttg cagcgtaa 318 

<210> 151 
<211> 323 

<212> DNA ~- : - - 
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<213> Homo sapien 

<220> - v-. .:v;-:. " i • - . v: ^ ^ 

<221> misc_f eature J -w - :_■=: -;■ - y c : \ 

<222> (1) . . . (323) ^ 

<223> n = AJ ( C or G , ' ' - ^ 

<400> lSitiiacgcngcn acnntgtaga gangcjnaagg cnttccccdc attncccctt 
catnanagaa 60 i: c? : 

ttattcnacc aagnntgacc natgccnttt atgacttaca tgcnnactnc ntaatctgtn 120 

tcnngcctta aaagcnnntc cactacatgc ntcancactg tntgtgtnac ntcatriaact 180 

gtcngnaata ggggcncata actacagaaa tgcanttcat ac£geM^cda:' : tttgccfat'^g 240 

cgtgtggcct tncctactct tcttntattc caagtagcat ctctgg'aiitg cttcedcact 300 

ctccacattg ttgcagcnat aat - : • " r . - ^ ; : 323 

<210> 152 z r 

: > <211> 311 - 1 -'*.•:.;= .tr>.v -?.•■/. ;-f.j ; v 

• *■ <212i> DNA : ,^r:'. . :> ; , :^ / - ,? '^-..v... * s • 

: ' J - <£l3> Homo sapien - ^■^'^••n^-" v"-" ^>y : - ? : .. ■■ 

'' ' <400> I52 r i ;V.i:i. " : ;>■,: , n - ^...-i . : ; ; ■■ ... ■ 

tcaagattcc atjaggctgac cagtccaagg agagttgaaa tcatgaagga gagtctatct 60 

ggagagagct gtagttttga gggttgcaaa gacttaggat ggagttggtg sfgtgtggtta 120 

gtctctaagg ttgattttgt tcataaattt catgccctga atgccttgct tSgcctcaccc 180 

tggtccaagc cttagtgaac acctaaaagt ctctgtcttc ttgctctcca aaicttctcct 240 

gaggatttcc tcagattgtc tacattcaga tcgaagccag ttggeaaaca agatgcagtc 300 

cagagggtca g 311 

<210> 153 S-*' : - i: >< 
<211> 332 U". r i - i) -* 

<212> dna -.-.o ::.*;.. f<: * .-._.':<;■:■ 

<213> Homo sapien 

<400> 153 r .. • •'■ ' ::r -.'•XV-^V" ;, ,v- i 

caagattcck taggctgacc aggaggctat tcaagatctc r ^ V : €0 

ttaagaaaat agtttaaa 

gttgafcktct g^ctgtbctt : ■ tttataatgc . agfagtggfgaa -ctttcc£tac cdt^£t:gat : - 180 
aaatgttgtc caggbtbcat' : tgccaat-aa^ ^aatgcctgt ^ ttAgttttta' 1 240 

aagacggaac tccacccttt gcttggtctt aa^atgtat' ^aatgtt^ 300 

iagtagtagcg gtggtcagcc tatggaatct tig ^ v • o - > 1 ; ^332 



<210> -154 ■""J 

<2ll> 345 ■ 

<212> DNA ^ " > 

<213> Homo sapien - • : v . G 

<220> 0 

<221> .misc_featxire - • , "- 5 ' r z -'*/.'" - 

<222> (1)...(345) ■• lf -> - 1 

<223> n = A,T,C or G ;: • c. : 

<400> 154 * '■ 

tcaagattcc ataggctgkc ctggacagag* atctcetggfg --'tctggcccag '^c^ccigcaggc ^ 60 

tcaagetcag tggkgaaggt ttccatgacc ctcagattcc cccaaacctt ^gattgggtg - -'^120 

acattgcatc tcctcagaga g^aggkgaV gt^ -180 



WO 00/617S3 PCT/US00/09312 

45 



ttttaggatc agggtaccgc tggcctgagg cttggatcat tcanagcctg ggggtggaat 240 
ggctggcagc ctgtggcccc attgaaatag gctctggggc actccctctg ttcctanttg 300 
aacttgggta aggaacagga atgtggtcan cctatggaat cttgaj..,. ,j 345 

<210> 155 ' ] * * \ . - ' 

<211> 295 

<212> DNA ^ : ^ /? ;-- t ii.t:v!i:r.*-y> «rt : : ■; r . -,r ■•• ■ '.-j.- . - - 

<213> Homo sapien c; ^ - - ^ 

<220> - ^ , ^ 

; <22 1 > ani-jsc^f eature • , - ^ i?i 
<222^ . >;(2S5)^ ^ r 

<223> n = A,T,C or 6 



<400> 155 : : 

gacgcttggc cacttgacac attaaacagt tttgcataat cactancatg tatttctagt 60 

ttgctgtctg ctgtgatgcc ctgccctgat tctctggcgt taatgatggc a^gcataatc 120 

aaacgctgtt ctgttaattc caagttataa ctggcattga ttaaagcatt ^atctttcaca 180 

actaaactgt tcttcatana acagcccata ttattatcaa attaagagac aatgtattcc 24.0 

aatatccttt anggccaata tatttnatgt cccttaatta agagctactg tccgt, ; 295 

..<21Q>;15i .ov^- '^-v^ :>r.x^^^ : : ^ *::y : ;r - - v : ..^ .-\ v / 

■ <2il> 4,pft ;j^j:r-_. T :^ .v.;/;'/...;.-.. . - .• •;. < +. ■, ;■ ' i~ 

<213> i; i5<^,sapi^ r ; J W3?v*r~:- . '-' ■ v ■. ..' . "■ 

<220> 

<221> misc_f eature 
<222> (1) . . • (406) 
<223> n = A,T, C or G 



<400> 156 

gacgcttggc cacttgacac tgcagtggga aaaccagcat gagccgctgc ccccaaggaa 60 

cctcgaagcc c^ggc^gagg aq^j^cca^tC r ccjagcctgca ggtaaag£gt .gtcapqtgtc. t] 120 

aggtgggctt, : ggggtgagtg.~gg^gggga j a ^gtgtgtgtgp ^aagggg^gtg ti^^gtnJta- 180 

tgcgtgtgag . catgagtgat -ggctagtg^g aptgcatgtc agggagtgtg aacaagcgtg 240 
cgggggtgtg ^gtgcaagtg, : cgt^tcgaata -tgagaatatg v ^tctgt^a ; . tga^^patt , 300 

tgaaagt c£g ■ tgtgtgtgcg ; tgtggt catg . aiiggfcaaiit antgactgcg cagga tgtgt 360 

gagtgtgcat ggaacactca ntgtgtgtgt caagtggccn ancgtc : 406 

<210> 157 

<211> 208 I- 
<212> DNA 

<213> Homo sapien _ 
<220> 

<22l> misc_f eature , ^ . ; ; 

<222> (1) . . . (208) '] • 

<223> n = A,T>C or G 



<400> 157 u ; . „, 

tgacgcttgg ccacttgaca^cactaaaggg tgttac^tcat cactttcttc tctcctcggt ; i60 

■ggcatgtgag.t^catct^ gtaanccana . 120 

tctgatgcat acaccagctt gtaaattgaa ^ta^at^cfcf? ,-t.aat.actatg tgctcacaat , ; 180 

anggtanggg tgaggagaag gggagaga " 208 
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<211> 547 "'**"" 
<212> DNA 
<213> Homo sapien 

<220> 

<221> raisc_f eature . , . , T . . 

<222> (1) . . . (547) 
<223> n = A,T,C or G 

r <:400> v 158 "., t - -v-^-. -^T'- 'Z'^Z X- 

.cttcaacctc cttcaacctc cttcaacctc ctggattcaa j^a^ 60 

tccttagtag ctgagactac agactcacgc cactacatct ggctaaattt ttgtagagat 120 

agggtttcat catgttgccc tggctggtct caaactcctg acctcaagca #t;gtgcccac 180 

ctcagcctcc caaagtgctg ggattacagg cataagccac catgcccagt pcatntttaa 240 

tctttcctac cacattctta ccacactttc ttttatgttt agatacataa atgcttacca 300 

ttatgataca attgcccaica gtattaagac agtaacatgc tgcapacjgtt .tgtagcctag 360 

gaacagtagg caataccaca tagcttaggt gtgtggtaga ctataccatc taggtttgtg 420 

taagttacac tttatgctgt ttacacaatg acaaaaccat ctaatgatgc attt^ctcaga 480 

atgtatcctt gtcagta^gc tatgatgtac agggaacact. gjcccaaggaq abagatattg, 540 

tacctgt ; . ]^ ^' " ... f : ; ^v^;v : ; ZZZ-^IZ ^-^C^ 547 
; ,<2io> 159 ; ; : ;;';y; 'v;;;.;;. VZ'-Z, 

<212>'dna '"' ' J "' ; '" : - v - ; " ! ^ : - 

<213> Homo sapien ... ^ 

<400> 159 , , 7 ~ 

gctcctcttg ccttaccaac tcacccagta tgtcagcaat ttt$tG^Gt y p^c.c£acga> 60 

aacagcctgt atccaaacac ttaacacact cacctgaaaa gttcaggcaa caatcgcctt 120 

ctcatgggtc tctctgctcc agttctgaac ctttctcttt tcctagaaca tgcektvttarg 180 

tcgatagaag ttcctctcag tgc . . . t , v v , ; ; 203 

<210> 160 V ? li r..-V • 

<211> 402 v ..... 

<212> DNA ' \ vJ . 
^<.?13;>; Hpmo sapien. ,. . . v>t . . v , , • . . :0 '-■ . . 

v tgtaagt,cga gcagtgtgat gggtgg^ca gggttgtaag ;: cagtaattgc ajaact^tatt : ^ 60 

taaacaataa taataatatt tagpatttat ^gagcacttt atatcttcaa agtacttgca^r I , 120 

aacattayct aattaaatac pc£ctctgat tataatptgg atacaaatgc acttaaactc .180 

x aggacagggt catgagar^a gtatgcat:t;t s gaaa^ r" 240 

ctatacaatg atgggraagt tagagttcag attctgttgg actgtttttg tgcatttcag 300 

ttcagcctga tggcagaatt agatcatatc tgcactcgat gactytgctt gatajapttat 360 

cactgaaatc tgagtgttga tcatcacact gctcgactta ca 402 

<210> 161 \> u ' / j 

<211> 193 
<212> DNA 

<?13> .Homo, sapien t . : „ :: ., t .^ - ^ , .. ■ :: - 

,<406> 161 /I" :1 ' r . r * -j r/'-^,-:.,-;:.-;- - ; ;• 

-agcatgttga gcpcagacac tgacc^gag^aaaaaqGaac caatagaaac .acgeccagac • . 60 
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actgaccagg agaaaaacca accaataaaa acaggcccgg acataagaca aataataaaa 120 
ttagcggaca aggacatgaa aacagctatt gtaagagcgg atatagtggt gtgt^tctgg 180 
gctcaacatg eta • - ^ . ig3 

<210> 162 : " 

<211> 147 

<212> DNA 

<213> Homo sapien 

* <400> 162 ■-' •'•«"'. 

tgttgagccc agacactgac caggagaaaa accaaccaat aaaaacaggc ccggacataa 60 
gacaaataat aaaattagcg gacaaggaca tgaaaacagc tattgtaaga geggatatag 120 
tggtgt^gVct^ \. :r- jc;^ - r: ^--v ■ 

" r ' * <2l6>^i£3 iy: ■K^'^'^-.'i/: y33?Z2£*z*Y2 .V:.^pv^t> ::: . .-i- ■ - ■ f : .-■ 

• ^^^^^^o-sapri^f ^^' ^rH^^^j,. x:^^ •, ^i; 

'oi::-. fc i*V;r.}jr;.Tr.- - . V:'f>^ V r. ■ " 

^'£0Cte^%3 -^^o;,c-^-.- oj^r.^cv? j^/ ■ \ " 

tagcatgttg a&ceca^ - - 60 

tttaaaacca cagctaagcc atgattattc aaaaggacta ttgtattggg tattttgatt : 120 
tgggttctta tctccctcac attatcttca tttctatcat tgacctctta tcccagagac 180 
tctcaaactt ttatgttata caaatcacat tctgtctcaa aaaatatctc acccacttct 240 
cttctgtttc tgcgtgtgta tgtgtgtgtg tgtgtgtctg ggctcaacat gbta 294 

<210> 164 ~" i-7 : ' :; - -■' -i- 

<211> 412 

<212> DNA Hi:. I 

! * KSiSteP Sbmo 1 Sapien- : - ^**-v..y.'0- P" r ; i:>:. : .-c ^.^c^ ■• 

" ^<220>*°H- •■!*r.^r--:.-: - -.^:;.v— : : -v,;::.'. ••■ t , / : /V- ' • - • 

<221> misc_feature . ■ . ■■■ 

<222> (1) . . . (412) 

<223> n = A,T,C or G ' ^ 

<400> 164 ' 

^egggattgge tttgagctgc agatgetgee tgtgaccgca cccggcgtgg- aacagaaagc 60 

tcacctggctg caagtgcgcc agagccgccc tgactacgtg ctgctgtggg gctggggcgt 120 

gatgaactcc accgccctga aggaagecca ggccaccgga tacccccgcg sicaagatgrta 180 

cggcgfcgtgg'tggfrci^^ 240 

ctacaacg^- ctggctctga J a<^gcfcadgg 300 
gaaacacjgtg cicgacaagg-gccagggcac ^gggcccaaa gacgaagt#g gdtcggtgct ' £ 360 

:gtacacccg^g|cgtgatcaVt v 412 

<2l0> 155 . .. i-;! 

<211> 361" * ^ V . ^ 

<212> DNA 

<213> Homo sapien 



<400> 165 

ttgacacctt gtccagcatc tgcatctgat gagagectea gatgg<itaec actaatg^rca 60 

gaaggcaaag gagaacaggc attgtatggc aagaaaggaa gaaagagaga ggggagaaag 120 

gtgctaggtt cttttcaaca accagttctt gatggaactg agagtaagag ctcaaggcca 180 

ggtgtggtga ctccaaeoag taatcccaac : attttaggaig gctgaggcag gcagatgtct 240 
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tgaccccatg agtttgtgac cagcctgaac aacatcatga gactccatct ctacaataat ,300 
tacaaaaatt aatcaggcat tgtggtatgc cctgtagtcc cagatgctgg acaaggtgtc 360 

a -v- : ■ . . 361 

<210> 166 

<211> 427 ■.*•■;.; : . 

<212> DNA ' ; ; j : >x 

<2l3> Hoihb sapien "'" : ' / • 



j <400> 166 -:-'V ' v-,: .:v. .> :. v ,J , ;.- 

! fcwgactgact catgtcccct abacccaacfcl atcttctcca ggtggccagg catgatagaa . 60 

tctgatoctg acttagggga atattttctt tttacttccc atcttgattc cctgccggtg. . 120 

agtttcctgg ttcagg^taa^ gaaaggagct caggccaaag taatgaacaa : atccatcctc 180 

acagacgtac agaataagag aacwtggacw- tagccagcag 7 aamca^tg aaamcagaac ^ 240 
! mcttamctag gatiracaamc mcrraratar ktgcyc»acmc wtataataga aaccaaactt . ; c 300 

gtatctaatt aaatatttat ccacygtcag ggcafctaigtg gttttgataa f atacgctttg • •.=• 360 

gctaggattc : ctgaggttag aatggaafaa caafctgcame gagggtaggg gacatgagta 420 

■j aktctak • ■ "- • - "■ ;.: l r-">:.': -:J/ 1 ^-z.-^k .v-v- : , . - . , : : t 427 

<210> 16T 1 ' \ : '• ' .-r • ; ~' " r;..:: /; ' - 

<211* 500 ' l - r •• :<>•..;• . v..; 

<212> DNA :: ' :S ;- ;:; '' - : -\ ^ : -? v:v . <.;.;-=:;-.:.. 

*213> Homo sapiien - !: "~'" f : ' ■ ;;r - ,-./ <. =•*,;.?./.,.•:.: 

/; ' <220> . r : ' " " A - r ' ; ^l^- 1 ^' p;-;'P-- ^ . ^ 

<221> misc_f Mature v " ;: ,)r ' " * : . 

<222> (1) . . . (500) 
<223> n a A,T,C or G 

<400> 167 

aacgtcgcat gctcccggcc gccatggccg cgggatagac tgactcatgt cccStaagat 60 

agaggagaca cctgctaggt gtaaggagaa gatggttagg tctacggagg ctccagggtg, • 120 

ggagtagttc cctgctaagg gagggtagac tgttcaacct gttcctgctc cggcctccac 180 

tatagcagat gcgagcagga gtaggagaga gggaggtaag agtcagaagc ttatgttgtt 240 

tatgcgjjgga aacgccrtat cgggggcagc cragttatta ggggacaxitr tagv^rartcw 300 

agntagcatc caaagcgngg gagttritcdc atatggttgg acctgcaggc ggccgcatta 360 

gtgattagca tgtgagcccc agacacgcat agcaacaagg acctaaacte agatcctgtg 420 

ctgattactt aacatgaatt attgtattta tttaacaact ttgagttatg aggcatatta , : 480 
ttaggtccat attacctgga - v s" f ' : — .j ; : \ 500 

<210>' 168 ■■ ,; ; - -""i 

<211> 358 
<212> DNA 
<213> Homo sapien 

<400> 168 ; -; 
ttcatcgctc ggtgactcaa gcctgtaatc ccagaacttt gggaggccga ggggagcaga 60 
tcacctgagg ttgggagttt gagaccagcc tggccaacat ggtgacaacc egtctctgct 120 
aaaaatacaa aaattagcca agcatggtgg catgcsicttg taatcccagc tactcgggag 180 
gctgaggcag ^agaatcadt: tgaggccatgg aggcagaggt tgcagtgagg cagaggttga 240 
gatcatgcca ; ctgcactcca gcctgggcaa cagagtaaga : ctccatc tea- aaaaaaaaaa 300 
aaaaaaagaa tgatcagagc cacaaataca gaaaaccttg agtcaccgag cgatgaaa 358 

<i210> 169 *- •'■'■■'•"■* : : ' : ; • ■' : • : " •■' * - 

<211> 1265 : 



i 



WO00/61753 



49 



PCT/US66/093ii 



- <213> Homo sapien 

<400> 169 

ttctgtccac accaatctta gagctctgaa agaatttgtc tttaaatatc ttttaatagt 60 

aacatgtatt ttatggacca aattgacatt ttcgactatt ttttcccaaa aaaagtcagg 120 

tgaatttcag cacactgagt tgggaatttc ttatcccaga agwcggcacg agcaatttca 180 

tatttattta agattgattc catactccgt tttcaaggag aatccctgca gtctccttaa 240 

aggtagaaca aatactttct attttttttt caccattgtg ggattggact ttaagaggtg 300 
actctaaaaa aacagagaacraaatatgtct eagttgtatt aagcacggac ccatattatc . . , 360 

atattcact ; t- aaaaaaatga itttqctg^gc- accttttggc aaqttc^c^t ttcaatgtag .420 

^aaaaactt: agfecaccctgr aaaaeccacaoaaate 480 

^rgtttgggg gtggacajttg t.atgtgttta,: aa,ttaaacc r c r tgtatc^ctg''! ^agaagctgtt 540 
gtatgggtGar;gagaaaatga atgettagaa .gsigttpaca* tcttcaagag cagaiagpaaa; ■ 600 

ccacatgicfc cagotat^ tt^tatgpatr aaagtgaatc atttcttctg; 660 
tattaatt^tc ; 720 

atgggttgat atttttcttt aaaagaaaaa tataattatg aaagccaaga taatctgaag/ 780 

cctgttttat tttaaaactt tttatgttct gtggttgatg ttgtttgttt gtttgtttct 840 

attttgttgg ttttttactt tgttttttgt tttgttttgt tttggtttdg catacjtacat 900 

gcagtttctt taaccaatgt ctgtttggct aatgtaatta aagttgttaa tttatatgag 960 

tgcatttcaa ctatgtcaat ggtttcttaa tatttattgt gtagaagtac tggtaa.tttt 1020 

tttatttaca atatgtttaa agagataaca gtttgatatg ttttcatgtg tjttatagqag 1080 
aagttattta tttctatggc attccagcgg atattttggt gtttgcgagg catgcagtca . 1140 

atattttgta cagttagtgg acagtattca gcaacgcctg atagcttctt tggccttatg 1200 

ttaaataaaa agacctgttt gggatgtaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1260 

aaaaa - ; . 1265 

<210> 170 

<211> 383 , r 

<212>;;DHA ■. <. — £3 #=-.- -y :: r^ r - : . f .- : . 

•<?l^>::Hcmto ^apien - — _ ;;<.-.,-• . v ■ ' t - . /; * 

<40tt^:fe7ft :;^:Uv-:-'-^-- t^-<^'^C ■ ,\r.^i- 5r'<JC^'- - ' <*- *' 

tgtaagtcgavgcagtgtgat gacgatattc^ r 60 

tctgtgataov^gatcctgag.c^ cttcgtadtc ; 120 
taattgatcc agagaacat^ gaatttctaa "'.J* 180 

-attttttcta caaccattgt atgGatgtta{tcaGagcacc acttttgacc aatac^tcag 240 
aagacaaatg tgaaaaggat aatatagttg gatcaaacaa aaacaacaca . atttgtcccg ; ^ 300 

ataattatca aacagcacag ctacttgcct taattttaga gttactcaca ttttgtgtgg 360 

aacatcacac tgctcgactt aca . . 383 

<210> 171 
<211> 383 
<212> DNA 
<213> Homo sapien 

; <400>.ri-7:i - : : ■. .i—.^- ^ ■ o'-?:&; ' [ - . ' -iV .' 

tgggcacctt caatatcgca agttaaaa^t^aatgtt^agt ttattatadt/tttgacctgt /. 60 

ttagctcaap agggtgaagg catgta^ ttcttttaaa 120 
aagaacataa .tgaagtaaca. ttttaatjtac. tcaaggacta cttttggt;tg aagtttataa 'f" 180 

tctagatacc tctacttttt gtttttgctg^ ttcgacagtt cacaaagacc, ttcagcaatt ; 240 

tacagggtaa aatcgttgaa gtagtggagg tgaaactgaa atttaaaatit attctgtaaa 300 

tactataggg aaagaggctg agcttagaat cttttggttg ttcatgtgtt ctgtgctctt 360 

atcatcacac tgctcgactt aca ' '/ 383 
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<21Q> 172 „:.v: •. , . ' 

<211> 699 .-. ■■, ; \ j ' ' : : . ■ h . : , - : \ ' /. V. V ; w 

<212>.dna. y . . ^ / ; :V; , ^ f - 

<213> Hemp sapien . .... : .• ■ v .,. r . v I' v ...... , 

<220> • .... . ; ; J.'-. ; , .. • ^ ' \- ' 7 "* • .. 

<221> nrisc_feature > , 

<2;2-2>. (X) . w (699)p 7 : , , ■• /. 7._. 77 ' 

■<? • <223 > II A> T, C *. Or; G : .. :v r V 7 7 ! 7 : ■<••'■ : 

<400> 172 % ; 7\ :, ;7 7 • 77 v 7 7 \ : ; 7 v ' .77 

tcgggtgatg cctcctcagg cttgtcgtta gtgtacacag agctgctcat gaagcgacag 60 

cggctgcccc tggcacttca gaacctcttc ctctacactt ttggtgcgct tctgaatcta 120 

ggtctgcatg ctggcggcgg ctctggccca ggcctcctgg aaagtttctc aggatgggca 180 

gcactcgtgg tgctgagcca ggcactaaat ggactgctca tgtctgctgt catggagcat 240 

ggcagcagca tcacacgcct ctttgtggtg tcctgctcgc tggtggtpaa cgccgtgctc 300 

teagcagtcc tgctacggct gcagctcaca gccgccttct tcctggccac attgctcatt 360 

ggcctggcca tgcgcctgta ctatggcagc cgctagtccc tgacaacttc caccctgatt 420 

ccggaccctg tagattgggc gccaccacca gatccccctc ccaggccttc ctccctctcc 480 

catcagcggc cctgtaacaa gtgccttgtg agaaaagctg gagaagtgag ggcagccagg 540 

ttattctctg gaggttggtg gatgaagggg tacccctagg agatgtgaag tgtgggtttg 600 

gttaaggaaa tgcttaccat cccccacccc caaccaagtt nttccagact aaagaattaa 660 

ggtaacatca atacctaggc ctgaggaggc atcacccga 699 

><210> 173> : ; • :<-•■ ' ry-- ;.-. 7,7 ;.>:;■-.:..■■ .-..7r. 7 7.777 .. ■ 77 7 .. 
i <211> 701 77 7.-... * .-\ . ; ■ ~ ,7- .n. 7 — .... : .7 

<212> DNA, ; 7m,;-o. : , . ..- ■ .■; ; r :--77;-- " 

<213> Homo sapieiv . • ; 

<400>-173v ^■■\:.;y i .- , ;.. : v--^- ; ^* ■■ ' ' ■:.:/.■..■.'. 

tcgggtgatg cctscctcagg ccagatcaaa cttggggttg : aaaactgtgc aa^ga^eitca 60 

atgtcggaga aagaattttg caaaagaaaa atgcctaatc agtactaatt taataggtca r .120 

cattagcagt ggaagaagaa atgttgatat tttatgtcag ctattttata atcaccagag 180 

tgcttagctt catgtaagcc atctcgtatt cattagaaat aagaacaatt ttattcgtcg 240 

gaaagaactt ttcaatttat agcatcttaa ttgctcagga ttttaaattt tgataaagaa 300 

agctccactt ttggcaggag tagggggcag ggagagagga ggctccatcc aqaaggacag 360 

agacaccagg gccagtaggg tagctggtgg ctggatcagt cacaaqggac tgacttatgc 420 

catgagaaga aacaacctcc aaatctcagt tgcttaatac aacacaagct catttcttgc 480 

tcacgttaca tgtcctatgt agatcaacag caggtgactc agggacccag gctccatctc 540 

catatgagct tccatagtca ccaggacacg ggctctgaaa gtgtcctcca .tgcagggapa \ . £00 

catgcctctt- cctttcattg ggcagagcaa ^ gtcacttatg /gccagaagtc acactgcagg j660 

gcagtgccat cctgctgtat gcctgaggag gcatcacccg a r . . :. : t701 

<21C> : 174 .■■;>-— -i < ■., . • • ■ , : .. ^.'l ? •:».;; 

l <211> 700: .. . • ;. ir. ^ ■• \: : P 1: : . ■ ^ . -." 

:<212> DNA / ..; ■ f i- * • - ~ ^\ o V - - 

<213> Homo sapien 

<220> v 

<221> misc_feat\ire 

<222> (1) . . . (700) 

<223> n s A, T,C or G 



<400> 174 

tcgggtgatg. cctcctcang cccctaaatc agagtccagg /gtcagagcca . caggagacag 
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ggaaagacat agattttaac cggccccctt caggagattc tgaggctcag ttcactttgt 12 0 

tgcagtttga acagaggcag caaggctagt ggttaggggc acggtctcta aagctgcact 180 

gcctggatct gcctcccagc tctgccagga accagctgcg tggccttgag ctgctgacac 240 

gcagaaagcc ccctgtggac ccagtctcct cgtctgtaag atgaggacag gactctagga 300 

accctttccc ttggtttggc ctcactttca caggctccca tcttgaactc tatctactct 360 

tttcctgaaa ccttgtaaaa gaaaaaagtg ctagcctggg caacatggca aaaccetgtc 420 

tctacaaaaa atacaaaaat tagttgggtg tggtggcatg tgcetgtagt : ccbagccact - 480 

tgggaggtgc tgaggtggga ggatcacttg agcccgggag gtgg^ggttg cagtgagcca 540 

agatcatgcc actgcactcc agcctgagta atagagtaag actctgtctic aaaaacaaca 600 

acaacaacag tgagtgtgcc tctgtttccg ggttggatgg ggcaccacat ttatgcatct 660 

ctcagatttg gacgctgcag cctgaggagg catcacccga 700 

<210> 175 J '_>-- : .• ; .*■ ■ ; : :- •- - 
<2il>484 : = , - -■ ' - 1 ■ ■ ^ 
■■■ <212>':DNA: ; - w . . ... " ./ . - — 
<213>V Homo sapien : '- ; " -" 



<221> miscj_f^fcure 
•<222> (l).v . .. (464) ; - •: ^ , 

■<2"53tsi AyT, C or G 



<400> 175 r-v::^. : ^- ;■. . 

tatagggcga attgggcccg agtt&catgn tcccggccgc catggccgcg ggattcgggt 60 

gatgcctcct caggcttgtc tgccacaagc tacttctctg agctcagaaa gtgccccttg 120 

atgagggaaa at^tcctact gcactgcgaa tttctcagtt ccattttacc teccagtcct 180 

ccttctaaac cagttaataa attcattcca caagtattta ctgattacct gcttgtgcca 240 

gggactattc tcaggctgaa gaaggtggga ggggagggcg gaacetgngg agccacctga 300 

gccagcttta tatttcaacc atggctggcc catctgagag catctcccca ctctcgccaa 360 

cctatcgggg catagcccag ggatgccccc aggcggccca ggttagatgc gtccctttgg 420 
cttgtcagtg a tgacataaa ccttagccgc ttagctggtg ctggcctgag gaggcatcac w 480 

ccga •*■■'•'.■:'■ ■■ 1 ^r:-. "484 

<210> 176 ' j , , - 



<21%> 432 /: ■ 

<212> ~DNA r : ^ : 
<213> Hdmo sapien 

<400> 176 ■ 



tcgggtgatg cctcctcagg gctcaaggga tgagaagtga cttctttctg gagggaccgt * 60 

tcatgccact caggatgaaa atggataggg acccacttgg aggacttgct gatatgtttg 5 120 

gacaaatgcc aggtagcgga attggtactg: gtccaggagtr tatccaggat agattttcac 180 

ccaccatggg acgtcatcgt tcaaatcaac tcttcaatgg ccatggggga cacatcatgc 240 

ctcccacaca atcgcagttt ggagagatgg gaggcaagtt tatgaaaagc caggggctaa 300 

gccagctcta ccataaccag agtcagggac tcttatccca gctgcaagga cagtcgaagg 360 

atatgccacc tcggttttct aagaaaggac agcttaatgc agatgagatt agcctgagga 420 

ggcatcaccc ga • *. v 432 



<210> 177 
<211> 788 
<212> DNA 
<213> Homo sapien 

<400> 177 

tagcatgttg agcccagaca cagtagcatt< tgtgccaatt* tctggttgga atggtgacaa 60 
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catgctggag ccaagtgcta acatgccttg gttcaaggga tggaaagtca cccgtaagga 120 

tggcaatgcc agtggaacca cgctgcttga ggctctggac tgcatcctac caccaactcg 180 

cccaactgac aagcccttgc gcctgcctct ccaggatgtc tacaaaat'tg gtggtattgg 240 

tactgttcct gttggccgag tggagactgg tgttctcaaa cccggtatgg tggtcacctt 300 

tgctccagtc aacgttacaa cggaagtaaa atctgtcgaa atgcaqcajtg aagctttga^ 360 

tgaagctctt cctggggaca atgtgggctt caatgtcaag aatgtgtctg tcaaggatgt 420 

tcgtcgtggc aacgttgctg gtgacagcaa aaatgaccca ccaatggaag cagctggctt 480 
.cactgct^g gt^ aggccaaata agtgccggct atgcccctgt _ 540 

attggattgc cac^cggptc acatt^^ 600 

jtcgccgttct .ggtaaaa^gc tggMgVtgg 'cc 660 

, cattgttgat atggttcctg gcaagccjcat gtg^t^gag ^ l^^ttc^cagr act^tccacc 720 

-tttgggtcgc tttgctgttq gtgats^ga^ 780 
acatgcta ; . r - ■ < ^1 V .°. .!,""* . '" V. . ., . 1788 

<2ii> 786 ; ' k -' * 

<212> DNA 

<213> Homo sapien 

<4oo> 178 ^' v; : " 

tagcatgttg agcccagaca cctgtgtttc tgggagctct ggcagrtggcg g^ttcatagg 60 

cacttgggct gcactttgaa tgacacactt ggctttatta gattcactag tttttaaaaa 120 

attgttgttc gtttcttttc attaaaggtt taatcagaca gatcagacag cataattttg 180 

r tatttaatga. : cagaaacgtt ggtac^tttc ttcatgaatg ^ ^gqttgc^^ ,240 
agcctacaaa aggcaqttgt tataaatg^ .300 

gtttcagagc agccagtgat; tgttcc^ agttatatag a^ 360 

; cactgtgcac tc^tctaggt. gt^gggtat .gcaact^t^g at^ 

tacacacttt at^tatatg^ 480 
gtgtgtttag, tattttagct tagtgcaact atttccacat tatttattaa' attgat 

gacactttct tgttgacacc ttgaatatta atgttcaagg gtgcaatgtg fcattccttta" 600 

gattgttaaa gcttaattac tatgatttgt agtaaattaa cttttaaaat gtatttgagc 660 

ccttctgtag tgtcgtaggg ctcttacagg gtgggaaaga ttttaatttt ccagttgpta 720 

attgaacagt atggcctcat tatatatttt gatttatagg agtttgtgtc tgggctcaac 780 

atgcta , it ; . 786 

<210> 179 . , 

' <211> 796 fS , . ^V- 

<212> DNA ' ""■'*'.. .'."."^ 

<213> Homo sapien ; . f .] - ' _ „ 

<400> 179 ' . j -v. v.. 

tagcatgttg agcccagapa .ctggttacaa , . gaqcagacct gqttcctcca ta^gtaaaca , ; . 60 
gcttttaaaa agccagtg^a cctttttaat actttggcaa. ccttctttca .c^ggcaaaga ,1 .120 
acacccccat ccgccccttg tttggagtgc agagtttggc tttggttctt t!gccttgqct! ir r . .180 
ggagtatact tctaattcct gttgtc?ctgc ,acaagctgaa. .taccgagcta ? cccacc^q<^ r . r . T 240 

cccaggccag gtttccactq att.tattact ttatgtttct .gttccattgc tggtccacag; 300 

aaataagttt tcctttggag^ gaatgtgatt ataccccttt^aatttcctcc r ttttgctttt 360 

: ttttaatatc, attggtatgt gtttggqcca gaggaaactg aaattcacpa tcatcttg^c ; 420 

.tggcaatccc at.taccatgc. tttttttaaa : aaacgtaatt. tttcttgcct ..tacattggc^ 480 
gagtagccct tcctggctac tggcttaatg tagtcactqa gtt t tctaggt ggcattaggc , 540 

atgagacctg aagcacagac tgtcttacca caaaaggtga ' caagatctca aaccttagcc 600 

aaagggctat gtcaggtttc aatgctatct gcttctgttc ctgctcactg ttctggattt 660 

tgtccttctt catccctagc accagaattt cccagtctcc ctccctacct tqccttgttt 720 

taattctaat ctatcagcaa aataactttt caaatgtttt aaccggtatc tccatgtgtc 780 

tgggctcaac atgcta f , , 796 
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^ib> 18a 1 

^<2 t i > 488 



<il3> Hbmb sa|>ien 
<400* litF* ^ : J ■ 



- * • ; ■ - • c. - ^ 



ggatgtgctjj ^ ! 60 

aaaacgac^g ' tidagt^ b^ct^ r j 120 

catgctcccg g^ : '180 
ttggagaga't tttt^^ft £ ^c^gdttga titfttt ^ic^cfaggrstg^ J ^cac tgagc * • : 240 

actccdia&gg t^iSgttgaist ^atttdctc^ ataagaagac t&ggagSgat 7 300 

gcctagaaaa tgattagcat gcaaatttct acctgccatt tcagaactgt gtgtcagccd "360 

acattcagct gcttcttgtg aactgaaaag agagaggtat tgagactttt ctgatggccg 420 

ctctaacatt gtaacacagt aatctgtgtg tgtgtgggtg tgtgtgtgtg tctgg^ctca 480 

acatgcta 1 488 

<210> 181 • - ! ^- 

<211> 317 

<212> DNA ' r - 

:: <213>^H6mb^s^pf&' L—"-". . : ■ 

" ;^400^^1 r; r.y-,--:* : : -, • ' 

'tagcat^tf;^ so 

a^gg^^a/^daf^ * - : 120 

tcaatgfciita^ •> - ieo 

tgcag|ttjt4 t^ ; - J 240 
ctgtgtgtct agtaa^gat ^^iia^K^qH^6ckgii^ -V<^cag^^ : 't^tggtgt : ' : 300 

ctgggMdaa ^t|ctfat * : '^-'^ ^ rr//?.?..^ J^-r: r. : * -x}^ 317 

*.-):.-:'. Z i^T-.-'^^.V 1 uVv. *rv;t£ *•.?:?;■• .. S/J v ; ; «.;; : t,.-, j- ■■; .s " ,£;;;..-., 

: <2105 :; i:82 ■..•-.•!..■: . / \ : < ; -:f. 

*2iii>^Sd7 . t :>- , .w-23;:.v ^^:?r^i; Si'*" ■ : . . c .l:-" '•- V-V- . 



^2i2**^D^ 

<213> Homo sapien 1 
<220> 

<221> misc_feature - • 

<222> (1) . (507) • : ^ 

<223> n = A,T,C or 6 ^ f- ' 

<400> 182 > ( 

tagcatgfcfc§ agcc^ ctccctgtgg : 60 

;tttggtgact ^a^afcta^ :i ^dfeca€cdt -gttfecagr^ga /acaaaaci^at r tttagctgcc • "120 

agcagagagc ddtocatdca-ttagaa^gt agaacaggag 180 

^^OTfffeii&t';^ tgcattccct ; gatgcatttg tgctctctca 240 

aatcctgfccrt tS^c'ttagg^aaaggaagta a^gtittcaagf gacggt'tccg a^ctgctttt : 300 

tgtgtctggg cteaacatigc tatcccgcgg^ccatggcggc= cg 360 

cccaattcgc cdtkta^tg^ gtcgtattiid ri £attcactgg -cc^tcgttitt: acaacg£cgt ' 420 

gactgggaai accetggc^t tacccaictt^ 480 

gctggcgtaa taricgaaakg ^ccdgca * ' r ' ? T:; ■ ' u - r l- " - : ' > 507 

<210> 133 'I*:*"----" .:■ ^ t ft ■ ■ 

<211>' ; 227 ■"■ • :>■■ . '•■ -niry .. . . 

' <212> : DNA - ? - -'■■-■*■'■ ■ •■■■•;.:*.'■■. • ■ r - * . - 

<213> Homo sapien ^ ' * " ' v 
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<400> 183 

gatttacgct gcaacactgt ggaggtagcc ctggagcaag gcaggcatgg atgcttctgc 60 

aatccccaaa tggagcctgg tatttcagcc aggaatctga gcagagcccc ctctaafetgt 120 

agcaatgata agttatfcbtc tttgrttcttc aaccttccaa tiagcbttgag bfctccagggg 180 

agtgtcgtta atcattabag bcfeggtcitcci acagtgttg^ ' v 227 

; <2i6> is4 - — : : ' ;v/ - • - -;\ 

" <212> DNA ""t r 

<213> Homo sapien 

<400> 184 c r 

ttacgctgca acactgtgga gcagattaac atcagacttt tctatcaaca tgactggggt 60 
tactaaaaag acaacaaatc aatggcttca aaagtctaag gaataatttc gatacttcaa 120 
ctttataaaa cctgacaaaa ctatcaatca agcataaaga cagatgaaga acatttccag 180 
attttggcca atcagatatt ttacctccac agtgttgcag cgtaa 225 

<210> 185 r , i 

<211> 597 • " 

<212> DNA 
<213> Homo sapien 

<400> 185 'J-;'" o : V : - X',. 

jggcccgacgt cgcatgctcc "c^gccgccat ^jgccgd^gga tftec^t^c^ ' 60 

ctgggaccca taggctagtc agagtattta gagttgagtt cctttctgct tcccagaatt . 120 

tgaaagaaaa ggagtgaggt gatagagctg agagatcaga tttgcctctg ka^cctgttc 180 

aagatgtatg tgctcagacc ccaccactgg ggcctgtggg tgaggtcctg ggcatctatt 240 

tgaatgaatt gctgaagggg agcactatgc caaggaaggg gaacccatcc £ggcactggc 300 

acaggggtca ccttatccag tgctcagtgc ttctttgctg ctacct^fgtt tfcctbtcata 360 

tgtgaggggc aggtaagaag aagtgcccrg tgttgtgcga gttttagaac atctaccagt 420 

aagtgggrgaa gtttcacaaa gcagcagctt tgttttgtgt attttcacct tcagttagaa 480 

gaggaaggct gtgagatgaa tgttagttga gtggaaaaga figiggftaaigdt tagtggatag 540 

agaccctzaac gaatcactag tgcggccgcd ^ fctgcag§tcg Adcatatggg Scyagctc: 597 

<2ip> i$6 ' V 
<2ii> 597 " 

<212> DNA ' ' 

<213> Homo sapien 

<400> 186 
ggcccgaagt tgcatgttcc cggccgccat 
ctacctaaaa aatcccaaac atataactga 
accccagagg cctacagatc ctcct;ttgat 
tatatcattt tgcaagattt gttttaccaa 
tgaaccacta ttacgaacga tcggatatta 
aacatcaagt gcagtaaata ttcattaagt 
gggtgccatg tcggtagcag atcttttgat 
aaggtcaatc atacatgtag tgtgagcagc 
aatagaggcc tcctttgctg ttaaagaact 
ccctaacgaa tcactagtgc ggccgcctgc 

/<2io> i87 V "'\ 
<2±i> 3t24 * - K y\ 

<2ii>;pNA '. : ".rv. s .;*'X'' 



jgccgcggga ttcgttaggg tbtctatcca 60 

actcctcaca cccaattgga ccaatccatc 120 

acataagaaa atttbcccka aictacctakc 180 

attttgatgg cctttctgag cttgtcagtg 240 

actgcccctc accgtccagg tgtagctggc 300 

tttcacctac taaggtgctt aaacacccta 360 

ttgtttttat ttcccataag ggtcbtgttc 420 

tagtcactat cgbatgactt j^gagggtgat 480 

cttgtcccag cctgtcaaag tggatagaga 540 

agcjtcgacca tatgggagag Ctcccaa 597 
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<213> Homo sapien 

;<4£°* 187 !; ;7 0 **V/-7 [ : " ..77"" ' . 7" 7j" /. ; '' \1' 7' .1 ? ^ ' " 

tcgttagjggt. ctctatccac ttgcaggt^^ ' 60 

ccatatgtag tggt tcaaga ; gapjigcagriti^ jscagaa^g^c . tiagccgagca cst^cat^c "7 120 

ttccacttaa ccctgctttg ggttacacat: cfctaactttt ctgttcaagt ttctctgtgt 180 

agtttatagc atgagtattg ggawaatgcc ctgaaacctg acatgagatc tgggaaaqac 240 

aaacttactc aataagaatt tctcccatat ttttatgatg gaaaaatttc acatgcacag 300 

aggagtggat agagacccta acga ZZ" 324 

<210> 188 ""' ' " ' ' 

<211> 178 

■ <212> pNA ,.,./;..,../,.„. 7:^7,.. 7 " ' 



< 22 °> s;;';;;"-, ":; ; 7.::- H;. 

<221> misc_feature 
<222> (1) . . . (178) 
<223> n = A,T,C or G 

<400> 188 ' 
gcgcggggat tcggggtgat acctcctcat gccaaaatac aacgtntkat ttcacaactt 60 
gccttccaat ttacgcattt tcaatttgct ctccccattt gttgagtcac aacaaacacc .120 
attgccqaga aaqatgtatt; aq^ taaaactact t catccctt ' , 178 

: ,<2io>,,i8? ,..7. 7,,..;; ; ' 777 "7" 77" ; ; " 

■; v<^*£ a ; 7 : 

. >? c2j2> rj DSA. , v . 7:7_.,., V/ .77 ..7 . ... 77. ; '.. 7" 77 7, 7 " 7 

<213>. k6mo„ sapien, 7 .-t .. ■ v- ; - -'--. 

/f <^oo> r 189 .' u "... ';V.'"'*; r:: 

tgacaqci|tg. : tcc4gc^|^t "ga.cac^ ataaatgaaa 60 

atgaatttcCJ.t^gcaigtg ',§tS^ 120 

agacacattc agtgtccctg aaattagaat a^rtfacttaca ataagtgtgfe tcactttcfec 180 

aatagctgtt attcaattga tggtaggcct taaaagtcaa agaaatgaga gggcatgtga 240 

aaaaaagctc aacatcactg atcattagaa aacttccatt caaaccccca a^gagatacc 300 

atctcatacc agtcagaatg gctattatta aaaagtcaaa aaataacaga igctggacaa 360 

ggtgtca 367 

<210> 190 

.<2^i>^36? . t . . t p .' _ i% ; ^ ^\ ^ , f -- : 

„ <:213> Hqmo.gapien^ . ... r . ... ' t , 

:<226>.'^,' ..Z[^~.'*" t '.y ^'.r^'^'M! 7 " " ; ' : v " '* • " : ' ' 

. <221>.. , misc^featuire' !" x 

<222> li) .7 V (?69) ^' V' " , ' ^ . : "V7' ; ^. 7.'" 

'<2'2:3> ii;= A^,T,<C or G *7"\'.. '"7 "7 '7 7" 7 ;"' * ; :; '* ^ 

- <4oo? 7i9o V 7 7 ' '7_7/ : 7 : I *7.'!7.1 T ■"•"'■■■ s J ••- 

gacaccttgt ccagcatctg : acaacgctaa cagcctgagg' agatctttat ttfatttattt 60 

agtttttact ctggctaggc agatggtggc taaaacattc atttacccat ttattcattt 120 

aattgttcct gcaaggccta tggatagagt attgtccagc actgctctgg aagctaggag 180 

catggggatg aacaagatag gctacatcct gttcccacag aacttccact £tagtqtggg 240 

aaacagatga tatatacaaa tatataaatg aattcaggta gttttaagta cgaaaagaat 300 
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aagaaagcag agtcatgatt tanaatgctg gaaacagggg ctattgcttg agatattgaa 360 
ggtgcccaa 369 



'• .7:1 pv:i)S3..i 



v <2io> i9i ; ; ; : - u /; /~ j '• ' ; ■ 1 ■ -■ 

<:2i3> Homo sapien \/ t . '"Z[ '"' '-V" / ! " ' ' "■- ; " Vf '■-*■■*'•• ■■■■ 

<400> 191 * 

tgacaccttg tccagcatct gcacagggaa aagaaactat tatcagagtg aacaggcaac 60 

ctacagaatg ggagaaaatt tttgcaatct atccatctga caaagggcta atktccagaa 120 

tctacaaaga acttatacaa atttacaaga aacaaacaaa caaacaactc ctcaaaaagt 180 

OTgtgaagga tgtgaacaga cacttctcaa aagaagacat ttatggggcc aacaaacata 240 

tgaaaaaaag ctcatcatca ctggtcacta gataaatgca aatcaa&abc acaatgaigat 300 

accatctcat tccagttaga atggcaatca ttaaaaagtc aggaaacaac agatgctgga 360 

caaggtgtc 359 



<210> 192 
<211> 449 
<212> DNA 
<213> Homo s 



54o.o>:i92 \Z ] ; /ZIV.^ Zl'!/.'':J. Zz „' ""."T. Z.ZZ'Z'Z ••' 

tgacgcttgg ccacttg^ca; ^ttcatcttt; ^qaipagaaaa ^^tctttecf ^ttt^Ltt ! 
caagactggt ctagtgabag tcctcc^gac; ^ tt ttt^c^t ^t^t^ccata tadgtggka t 
tttaaaatca tgtttcatca gtttgaaat^ atttggcrctg ctaatcaaca caatt:ggatc 
gactgttcta ctaaacaaca ggaaaatgtg tatctggcag cctgtggaga aacactaaac 
attgattttt ctttgccttt tacggacttt gttccagcta catgtaatac r caagttctct 
ttaagaggag aagatgttga tcttcatttg tttctaccag actgccaccc 'ta^taaatat 
tctttattta tgctggtaaa aaattgccat ccaaataaga tgattcatga t:actggtatt 
cctgctgagt gtcaagtggc caagcgtca " 



60 
120 
180 
240 
300 
360 
420 
449 



<210> 193 

<2ii> 372 _ ^ ' \ c '"; * ^ " : J - 

-<213> Homo sapient '"'.'.V'. f , \ \- . V"' : ' v " *_ "/ "T". ' 

<4ob> 193 ' ' ; .. "... .. , ;v z'.Z" \ : ^ [ ; " : T.'? ;V " ; . 

tgacgcttgg ccacttgaca ccctgggatgt akcagttgaa tataatdct^ caatt^taca 60 

tattggcaat ttcccatcaa acattctaga aagagacaac caggattgct; aggccataaa 120 

agctgcaata aataactggt aattgcagta atcatttcag gccaattcaa tccagtttgg 180 

ctcagaggtg cctttggctg agagaagagg tgagatataa tgtgttttct tgcaacttct 240 

tggaagaata actccacaat agtctgagga ctagatacaa acctatttgc cattiaa5ca 300 

ccagagtctg ttaattccag tactgataag tgttggagat tagacttrcag tgtgtcaagt 360 

ggccaagcgt ca 372 



<210> 194 ^ ; ; 
;<211> 309 . VJ 
<212>/DNA ^ ; ' V 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1)...(309) 
<223> n = A,T,C or G 
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•<400> 194 

tgacgcttgg ccacttgaca cttatgtaga atccatcgtg ggctgatgca agccctttat- 60 

ttaggcttag tgttgtgggc accttcaata tcacactaga gacaaacgcc acaagatptg 120 

cagaaacatt cagttctgan cactcgaatg gcaggataac tttttgtgtt £taatccttc 180 

acatatacaa aaacaaactc tgcantctca cgttacaaaa aaacgtactg ctgtaaaata 240 

ttaagaaggg gtaaaggata ccatctataa caaagtaact tac^ac%a£tS gt£aagt<jgc 300 

caagcgtca 309 

<210^1£5 y-'^^* * ••■•^•^ ^.^\:'^.: r;>\\r.->z/ i ■■■„-.■• i 

. <2ii> 3i2 _ i .'.I ■ - 

" <213> "ifomo 'sapien ~ lt , : •; 

^<2^' ;:? * ^'>-^^'- C-P-,^- - j,y,- r 

<221> misc__f eature *'~ 
<222> (1) . . . (312) 
<223> n = A,T,C or G 

<400> 195 . • 

tgacgcttgg ccacttgaca cccaatctcg cacttcatcc tcccagcabc * tc/atijaagta 60 
ggactgcaac tatccccact tcccagatga ggggaccaari gtacacatta ggacccggat 120 
gggagcacag a^tttgtccga^ tccca^actc caagcactca gcgtcactcc ^ggaeagcgg 180 
ctttc^agati '^a^jtcadaaa "catTg^tggc 1 'fegacaicc; gga^tfaVtc" c^tgctgkgt ,; 240 
taaggcaatg gfcga^ /acct£f^ 300 

ggccaagcirt ca ' " f " ~ - 1 -V. v. !>■*'•- ? t.-- — • - r - c - r ' ,r *"'''*■' 312 

^<^;oy^js \^~T/ r ::*V"' . ^ : 



<5ll> 288 
<213> Homo sapien 



<400> 196 1 

tgtatcgacg tagtggtctc ctcagccatg cagaactgtg actcaattaa abctctttdc 60 

tttatgaatt acccaatctc gggtagtgtc tttatagtag tgtgagaatg gtctaataca 120 

.;agtacatttt acttagtaat aataataaac aaatatatta catfctttgtg tatttfactac 180 

accatatttt ttattgttat tgtagtgtac accttctact tattaaaaga aataggcccg 240 

aggcgggcacj a^tcacgaggt caggagatgg agaccactac gtcgatac 288 

; <21i> 289 -^-V^'.-'Y - V>-> - ? . * ■-/;■* - 

\'<2i^>;i^; ; ;;';;^ J ^ -* v ' ^>"- J -^ v^^fe-^-i"-. -n : ...... • 

<400> 197 " > 

ttgggcacct tcaatatcat gacaggtgat gtgataacca agaaggctac taagtgatta 60 

atgggtgggt aatgtataca gagtaggtac actggacaga ggggtaattc ;atagccaagg 120 

caggagaagc agaatggcaa aacatttcat cacactactc aggatagcat %cagtttaaa 180 

acctataagt agtttatttt tggaattttc cacttaatat tttcagactg * caggtaacta 240 

aactgtggaa cacaagaaca tagataaggg gagaccacta cgtcgdtac /: . 289 

<210> 198 : 
<211> 288 

<212> DNA ° ; : > 

<213> Homo sapien ~ ' : 



yyoomiip, pct/usoo/oksm 

.58 ;'V;.-v^W 



gtatcgacgt; 'agtggtctcc ; caagcagftg^ aaaatgtiate - : 60 

agatacccca aagaaaggpg cttgagtaaa ^attcckacjt gfSfgtcaicakt : ''ct€^ga%^^' : ' t ['' ,r '' :: X20 
aaaattcagg ctgtcaaaga gatttgctat gaggttgct'c tdi&tgactt ekggcaca^ ^ 180 
cggcaggaga ttgaagccct ggccattgtc aagatgaagg agctttgtgc catgtatggc 240 
aagaaagacc ccaatgagcg ggactcctgg agaccactac gtcgatac 288 

<210> 199 ; ^ 

<211> 1027 r ' 

<212> DMA 

<213> Homo sapien 

<22o> i . ' * l) "* ; '. "' 

<221> misc_feature 
<222> (1) . . i (1027) 

<223> n o A,T,C or G _ ' 

<4ob> 199 ' "'"'^ .' : .'/'.V"'" "^■ :r ^ j -;'--; ; - v - ,: v ; • • •• • 

gctttttggg aaaaaeacaa; ntgggggaaa gggggnttnn M^gcaagggg ataaa^gggg 60 

aancccaggg tttccccatt cagggaggtg taaaaagncg gccaggg^ 120 
ttcaataata gggggaatgg gcccngaagt tgcaaggt^ * 180 
atttagtgac attacgacgs tggtaataaa gtgggsccaa waaat^tttg tgatgtgatt^ v ^^^' 240 

tttsgaccag tgaacccatt gwacaggacc tcatttccty tgagatgrta gccataatca 300 

gataaaagrt tagaagtytt tctgcacgtt aacagcatca ttaaatggag tg^cktcidc 360 

aatttcaccc tttgttagcc gataccttcc ccttgaaggc attcaattaa gtgacrcaatc 420 

gtcatacgag aggggatggc atggggattg atgatgatat cagcjggtgat accttcacag 480 

gtgaaaggca tatcctcttg tctatactga ataccacaag tacccttttg aczcatgtega 540 

ctagcaaatt tgtctccaat ctgtgtwatc cctaacagag cgtaccctta ttttacaaaa 600 

tttatatcct tcctgat^tga gagtta.ccat aacctgatcc acaatgcccg tctcgctWgt 660 

tctgagaa^a gtgctacigt ctctcttggt ^tagcgtcta ttggtgctc 720 

ttcatttttc aggeaaggtg aaetgttttg cctata^ 780 

aacccckgga fqtatqaaac catcatcatc cagcgttckt watgty^ 840 

.gcggccgcct gcaggtcaac atatnggaaa acccccc£cc ccttnggagc ntaccttgaa 900 

ttttccatat gtcccntaaa ttanctngnc ttancctggc cntaacctnt tccggtttaa 960 

attgtttccg cccccnttcc ccnccttnna accggaaacc ttaattttna accnggggtt 1020 

cctatcc ^ . y 1027 

<2io> 200 [ 'y 

. <211> 207 ■ : ''''"'* : * : *"" ''~ f '. : " '" 

<212> DHA 

<213> Homo sapien 

<4oo> 2pb : " ..J.^ 1 : . ^ t"'," [ : y. V; ' . ['^l' '/Y\ ; 

agtgacatta cgacgdtggc da^cttgaat cctagggcafe gaagttgccc ca^ 60 

: .cacttggtta agcctgatcc etctggttta tcacaaagaa taggatggga taaagaaagt 120 

ggacacttaa ataagctata aattatatgg tccttgtcta gcaggagaca actgcacagg 180 

tatactacca gcgtcgtaat gtcacta .. t . 207 

<2io> 201 yy ' 

<211> 209 
<212> DNA 
<213> Homo sapien 



<400> 201 
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60 
120 

^209 



<210> 202 



* <211> 349 * " : " ' ' ' ' 

<212> DNA 

<213> Homo sapien ^ . ^ : 

<220> ' * _ • 

<221> misc_feature 4 " 

<222> (1) . . . (349) 
<223> n = A,T,C or G 

<400> 202 11 
ntacgctgca acactgtgga gccactggtt tttattcccg gcaggttatc cagcaaacag 60 
tcactgaaca caccgaagac cgtggtatgg taaccgttca cagtaatcgt tccagtcgtc 120 
tgcgggaccq qg^cgagcgt cact:ggg^ac agaccag cagqcggaag agkaagcgcc 180 
gcaggg£g43^qt£jgf^ cdatgtj:tt^ > dac&cgaagt : 240 

tcaaacgcjqa ' t 't t^gg^t^ta ;t accatc^gc t fcgaaebcac 3 0 0 

tggaaa£cta^t« • E ''" 349 



; ^il2?lDN£ * 




<210^ 264 " ' ' ^ ' ' ' " ' — r - r — ' 

<211> 248 

<212> DNA 

<213> Homo sapien 

<400> 204 

tagecattta ccacccatct gcaaaceswg acmwwcargr cywij^dkya ggcgafcttga 60 

agtactggta atgetctgat catgttagtt acataagtgt ggtcagttta caaaaattca 120 

cagaactaaa tactcaatgc tatgtgttca tgtctgtgtt tatgtgtgtg takt^tttca 180 

attaagtttt tt^aaaaaaa k^agatgafet tcdaaa^a^r 'aaagcd^tgt: tggtaaggc^ 240 
agaggagc : ^ *";.' : :"..".*'; "0 " ' \\\\ ' ' ' r " ' '* " " " : 248 

<210> 205 r ' ■'■ f . r -'v; ^ - .■- - 

<211> 505 
<212> DNA 

<213> Homo sapien - 

<220> ; \ : : : ■ 

<221> mis cofeature 

<222> (1) . . . (505) J ' 
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<223> n = A,T,C or G * . 

<fbo> ibs ' :: "'\[ : '' : /"' ' ' ' : - ; 'v" r ■ ■ ;^' ; --V: : ^'^":- 

tacgctgdaa captgtggag c^ttcafcac a^tcd s ^ ; 60 

ctacct t tgc jatbggttaggg t acdgcgcjcc gttaLaacktg tgteactggg caggcggtcjc 7 : 12 0 

ctctaatact ggtgatgbta gag^gafc^ aagatttgcc ■ 7 180 

gagttccttt tacttttttt aacctttcct tatgagcatg ^ 6ct^tgttg^ ^tgacagtg 240 

ggggtaataa tgacttgttg gttgattgta gatattgggc tgttaattgt cagttcagtg 300 

ttttaatctg acgcaggctt atgcggagga gaatgttttc atgttactta t&gt&catt 360 

agttcttcta tagggtgata gattggtcca attgggtgtg aggagttcag ttatatgttt 420 

gggatttttt aggtagtggg tgttganctt gaacgctttc ttaattggtg gctgdtttta 480 

rgcctactat gggtggtaaa tggct / ^ * : -* 5Q5 

<210> 206 - ;; 

<2iiv ■■; -\ ^::~'-:v; J '; ^-; ri - ;: —-~ 

<il3> Homo sapien ' --^ - r ;J - v ---.: i -_ 

<400> 206 • ; ; ' ~'i''J' ■ 

tagactgact catgtcccct accaaagccc atgtaaggag ctgagttctt a^agacrtgaa 60 

gacagactat tctctggaga aaaataaaat ggaaattgta ctttaaaaaa ^aaaaakatc 120 

ggccgggcat ggtagcacac acctgtaatc ccagctacta gggg^catga jgtdagtcstk 179 

. <210:> .207 ......... . \ ' '" : 1 

' . <2i2> biiA vJ;.\''''- : " ; " ; ; . : : ;' : " :r ' ' " >v 

, <;213> Hotno sapien /; V. ^ < 

'.. s <400> 207 ;;' ;;"' r: . ' ' "'/;; ; 

agactgactc ^tgtccpcta ccc ' 60 

;agactggtac tggtcagtgg cctgggggtt ggggacdtct at tat atggg kta<iaaa£tt 120 
aggagttgga attgacacga tttagtgact gatgggatat gg§tg£taaa tggcti : 176 

<2io> 208 ■ ;* : 

<211> 196 

<212> DNA . A • ' 

<213> Homo sapien x 



<4oo> 208 . ... "r; "v; .. 

agactgactc atgtcgccta 'b^taacaggg tctctagtgc tgtgaaaaaa aaaaatgctg 60 

: aacattgc$t ataacttata ttgtaagaaa tactgtacaa tgaptttatt I ^ gcatctg^^t: ' 120 

agctgta^gg cat:g£^ggat gccaagaagt ttaaggaata tg^d^gtaa :: g^gcta0^ 180 

.gacatgagtc „ agtcta : '"V""''^' ^ 1 y'^';*"/"---'*' t : '" _\ ' 196 



<210> 209 
<211> 345 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (345) 
<223> n = A # T # C or G 



<400> 209 
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gacgcttggc cacttgacac cttttatttt ttaaggattc ttaagtcatt taiigtnactt 60 

tgtaagtttt tcctgtgccc ccataagaat gatagcttta aaaattatgc tggggtagpa 120 

aagaa^a,tac ttctagcttt; ^agaatgtgta g^^tagppa ggattcttgt gaggaggggt 180 

r gattt^gagc aa^tttct^ ; 240 

ctggcttgac aaggttgg^ ttag^^ gt^tagaatg " 300 

^tgccaagta^tc^^ ^ " ; 345 

:' :<2XQ>\iiQ \ ^.^' ; .;']^':'' ^:j;;':^'! t ""..'?2' \ ■' :r ' ^'^-' 

<213> Homo sapien *—■•--' - ■■■ ■■>;•■ - ; - . 

<400> 210 

gacgcttggc cacttgacac tagagtaggg tttggccaac tttttctata aaggaccaga 60 

gagtaaatat ttcaggcttt gtgggttgtg cagtctctct tgcaactact cagctctgcc 120 

attgtagcat agaaatcagc catagacagg acagaaatga atgggtggta aatggcta 178 

<210> 211 
<211:> 454 . . .. 

<213> Homo sapien 

<400> 211 

tgggcacctt caatatctat ccagcgcatc taaattcgct tttttcttga ttaaaaattt 60 

caccacttgc tgtttttgct catgtatacc aagtagcagt ggtgtgaggc catgct^tgtt 12 0 

ttttgattcg atatcagcac cgtataagag cagtgctttg gccattaatt tatctitdatt 180 

gtagacagca tagtgtagag tggtatctcc atactcatct ggaatatttg gatcagtgcc 240 

atgttccagc aacattaacg cacattcatc ttcctggcat tgtacggcct ttgtcagagc 300 

tgtcctcttt ttgttgtcaaggacattaag ttgacatcgt ctgtccagca cgagttttac 360 
{ tact t ctgaa %i cqcat tgg /ckgaggcqag afcgtagagca gtcct ctt 1 1 get tgtccct ' 4 2 0 
. cttgttcaca teagtg^epe tgagcat^ac g^aa c - * - 454 

<210> 212 
<211> 337 

<212> DNA J '■' ^ 

<213> Homo sapien 

<400> 212 

tccgttatgc cacccagaaa acctactgga gttacttatt aacatcaagg bfcggaacctai 
tttgeptc^g tepjiatq^ga tt catggttatt act^atexjea ttgaaaacat 

tgatcapctg g^tt t ctt ta t ttat pgact gtgt catgac iag^aaLactt acaaac tgea 
aegcaga^aa afciattaaag gt&ttcagaa aegtgaagee iigcaattgtt tegcaatteg 
gcattttgaa aacaaatttg ccgtggaaac tttaatttgt tcttgaacag tcaagaaaaa 
cattattgag gaaaattaat atcacagcat aacggaa 

<210> 213 
<211> 715 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (715) 
<223> n = A,T,C or G 
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<400> 213 

tcgggtgatg cctcctcagg catcttccat ccatctcttc aagattagct gtcccaaatg 60 

tttttccttc tcttctttac tgataaattt ggactccttc ttgacactga tgacagcttt 120 

agtatcpttc ttgtcacctt gcagacttta aacataaaaa tactcattgg ttttaaaaSg 180 
r aaaaaagtat acatfcagcac tatt^ cattttctat cttttattaa r ; : 240 

, atgtcggtta gcfcgaacaga ^ t^gkaaa^ agggagctat : " ^ 300 

.atgcatttga gaatgcaagc attgtcaaai^ a^ 36b 

: acataca/gaa atacattaag atattagaaa gt^tttttgc ttcjt^tacta ctaattaggg 420 

: aagcacq^tg tatagtfc^ 480 

\ aattgagdtq ;tp^tt^ 540 

tttgtcaatt tntt ttfetataaa^f^ ^ 600 

ttttcatgct r ;gctatga^g aaaUdci^ ^c^cjtta ttt^aa^g ; : gaaa^a^rtt ^ 660 

aatttgactc fccagtfccaca*^ : ! • : 715 

<210> 214 
<211> 345 

<212> DNA - 
<213> Homo sapien " 

<220> 

<221> misc_ f eature 

,\ <2?2> (iy . : :(345j [ ^ : ':? ; ;;;'V:^ L ;; T - :v:? V ;;: - :/ • 

<223> n == A,T,C or G ^ ;' : " ^ V \' ] ; - : ^P-^^V;-V- r \-.,. 

Jt ;<4oo>;:2i4 

t ggtaangngc atacntcggt gc ■ 60 

tcaggcccac ttgggcctgc ttttcccaaa" eggcagct^ : : 120 

tcccacctgc ctgattcttc atatgttggg tgtccctgtt tttctggtgc tatttcctga 180 

ctgctgttca gctgccactg tcctgcaaag cctgcctttt taaatgcctc abdattdfctt 240 

catttgtttc ttaaatatgg gaagtgaaag tgccacctga ggccgggcac k^fcggefccac 300 

gcctgtaatc ccagcacttt gggagcctga ggaggcatca cccga ; v 345 

<210> 215 

<211> 429 . t / K 

<213> Homo sapien ' ' ; ' ' T"''" '. v ■• i -' - ; 

<400> 215 ' " ; " ' ^ .r:-.-;v;r ; ;^ >./..,v,— 

ggtgatgcct cctcaggcga agctcaggga ggacagaaac ctcccgtgga gcagaagggc 60 

aaaagctcgc ttgatcttga ttttcagtac gaatacagac cgtgaaagcg gjgcctcacg 120 

atccttctga ccttttgggt tttaagcagg aggtgtcaga aaagttacca dkgg^taac 180 

tggcttgtgg cggccaagcg ttcatagcga cgtcgctttt tgatccttcg atgtb^gctc 240 

ttcctatcat tgtgaagcag aattcaccaa gcgttggatt gttcacccac taatagggaa : 300 

cgtgagctgg gtttagaccg tcgtgagaca ggttagtttt accctact^a t^atgtgtkg 360 

ttgccatggt aatcctgctc agtacgagag gaaccgcagg ttcasacatt tggtgtatgt 420 

gcttgcctt 429 

<210> 216 • r " * ; 

<211> 593 ' '■* " r - ' : " 

<212> DNA 
<213> Homo, sapien 

<221>. raisq^f eature * " / .. ..... " , J . . "" f " ' ' ' : *' ~ 

; <222> (1) (5^3)\ ! '-[LI'"'. '."'/^ " L " \ : ; : - ' • 
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r <222l> n .= A,T,C, OX G 



> 216 



-tgacacctat gtccng,catc .jt&ttp3ca^.t:. £tcqacAaat agccagcctt p^ccacctc ' • ; 60 
tctgtcctga gg^tac^^ ^ 120 
aagagaacajt gc^ggc^tg ^.a^§c t^c t, t^gagcct;t . tgggctcaga ^attticagagt-- ' J ' 180 
cttgggtapc £t^^t#tgg ttt^gaa^a j^a^pattgg ctct *~ [ \\ : }240 
cggaggaggg Jt^cag^^ "ctcagd^ cttagtcl:aa aagcagcttt ' 1 J 300 

ggatgaggaa S^ggtX^S, .^Mat^gt ^a^pgtacac aggtagaaag tgctgg<gagt r 
,cagaattg;ca ^cagtgtjgta^ jga££agt^^^ aact^aak^a 
agaagaccpa: % t ^aa tga^t t; ^t^ansgga t ca^( t a t ca tqg agatWt tic £ 

aggaaga£ta ttgtt^^mika £ta£gaaa^ 540 
ganaacattg cctatanccc ttgtcttgca ccdagat^ct ggacaaggtig tea 593 



f ; 360 
'420 
" 480 



<210> 217 

<211> 335 

<212> DNA 

<213> Homo sapien 



<400> 217 

tgacaccttg tccagcatct gaegtgaaga tgagcagctc agaggaggtg " t,dctg<jattt 

cctggttctg tgggctccgt ggcaatgaat tcttctgtga agtggatgaa gaictacatdc 

aggacaaatt taatcttact ggactcaatg agcaggtccc tcactktdga ca%ctctikg 

acatgatctt ggacctggag cctgatgaag aactggaaga caaccccaac cacjagtgacc 

tgattgagqa .ggp^gecgag v atgctttatg ^attgatcca cgcccgctac atccttacda 

accgtggcat!; ' P ^ J - 1 " 



;<2i,i>^48 

<i2i2>'DNA * : 

<213> Homo sapien 



60 
120 
180 
240 
300 
335 



<400> 218 

tacgtactgg tcttgaaggt cttaggtaga gaaaaaatgt jgaatatttaa tcaaagacta 
tgtatgaaat gggactgtaa gtacagaggg aagggtggcc ctfcatcgcca £aagttggta~ 
gatgcgtccc cgtcatgaaa tgttgtgtca ctgcccgaca tttgccgaat r t^efcgaaatt 
cegtagaatt agtgcaaatt ctaacgttgt tcatctaaga ttatggttcc atgtttctag 



tactttta 

c; ?* -1 ■*.!*»■"■* .-^5 ■' V " ' 

• " "z J*r-j-r. y.»"\r ■■*■■ * - •'■ .-,-*■ 
. <210> 219 " 

..<211>^.530 ..... 

; <212> DNA •'" *'"} - : 

<213> Homo sapien 

~ <220> ' ' ''" ' 

<22l> misc_feature 
<222> (1)...(530) 
<223> n = A,T,C or G 



•iq; 1 \ . 



60 
120 
180 
240 
248 



<400> 219 ■ 

tgacgcttgg ccacttgaca caagtagggg ataaggacaa agacccatna ggtggcctgt 60 

cagecttttg ttactgttgc ttccctgtca ccacggcccc ctctgtaggg gtgtgctgtg 120 

ctctgtggac attggtgcat tttcacacat accattctct ttctgettea cagcagtcct 180 

gaggegggag cacacaggac taccttgtca gatgangata atgktgtctg gccaactcac 240 

cccccaacct tctcactagt tatangaaga gccangccta naacctccta tcctgncccc 300 
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ttgccctatg aqctcatcpc tgttpcatgc cctattctga tttctggtga actttggagc - 360 
agcctggttt i^cctcctca ctccagcctc tctccatacc atggtanggg ggtgctjfttc ... 420 
cacncaaang gtcaggtgtg tctggggaat cqt^smanqt gccnggagtt tccnangcat . ... » ! 480 
tcttaaaaac cttcttgcct aatcanatng tgtccagtgg ccaaccntcii 530 

<210> 220 V 

<211> 531 

<212> DMA 

<213> Homo sapien 

<400> 220 ; j.; t , : ,y - J . ;,;,^.,vv "-.v. * • , v - ' r,-v- 2-^*'- . ... 

tgacgcttgg, ccacttgaca ctaaatagc^:^ 60 
aaattctccc agtgtcaggg: attgtcagga acagggctcjc .-, tcctgtgctq actttacctg , . ' V 12 0 
ctgtgtttct gctggaaaag gagggaagag gaatggctga tttttaccta atgtctecca .180 
gtttttcata ttcttcttgg atcctcttqt -j-c^apa^tg^ttcccttzt^. gtcttcttct r , . 240 
tcttgctcag ^gagcaggtc : tctttaaaact tgagaaggga gaatgagca ... v 300 

aaaacacact 0 tctgaggccc v agagatcaaa tattaggtaa atactaa^cc "gpttgcctgc .... 360 
tgtggtcact tttctcctct . ttcacatgct ; ctatccc^ ... 420 

gcttttatct gccaagttat . d ccggcctctc atcaaccttc tc 480 
tatccatctg ggtctgtctc tggtgtattg gtgtcaagtg : gccaag^gtc, a ^ :; . 531 

<210> 221 

<211> 530 •• V ' 

<212> DNA v : !,', ' 

<213> Homo, sapien : . r , >: , - 

<400> 221 

attgacgctt ggccacttga cacccgcctg cctgcaatac tggggcaagg* gccttcactg 60 

ctttcctgcc accagctgcc actgcacaca gagatcagaa atgctaccaa* ccaagactgt 120 

tggtcctcag cctctctgag gagaaagagc agaagcctgg aagtcagaag agaagctaga 180 

tcggctacgg ccttggcagc cagcttcccc acctgtggca ataaagtcgt gcatggctta 240 

acaatggggg cacctcctga gaaacacatt grttaggcaat tcggcgtgtg ttcatcagag 300 

catatttaca caaacctcga: r tagtgcagcc tactatccac tattgctcct acgctgcaaa 360 

;cctgaaqagc : atgggactgt : actgaatact ggafigcagct;^ gfjtgjatggta ct^at:ttgtg ; . 420 

:tatctaaaqa cagagaaggt acagtaagaa - tatggtatc^ : tnaactjtaca gggaccgcca >' . 480 

. tcctatatgc agtctgttgt; gaccaaaatg tgtcaagtgg, ceaagcgtca i : : , t . ' : , .530 

..s <210> 222 : '" ./ V.. ' : ; : f ■ ■ . ■ "«-■ 

<211> 578 

<212> DNA ^ < 

<213> Homo sapien r. r 



<220> 

<221> raisc_feature 
<222> (1) . . . (578) 
<2?3> n = A, T>C; or G : 



<400> 222 ; ;^;.v . - . , : , : j. ..." -i " ^-fW ~y 

tgtatcgacg tagtggfptc cgggctacta ggccgttgtg tgctggtagt acctggttca 60 

ctgaaaggcg: catctccqtc- cecgcgtcgc cptgaagcag ggggaggact tcgc.cc^gcc . . .120 

aaggcagttg tatgagtttt ^agctgcggca cttcgagacc : tcjtgagccca cctccttcag, .180 

gagccttccc cgattaagga agccagggta aggattcctt cctcccccag acaccacgaa 240 

caaaccacca ccccccctat tctggcagcc catatacatc agaacgaaac aaaaataaca 300 

aataaacnaa aaccaaaaaa aaaagagaag gggaaatgta tatgtctgtc catcctgfctg 360 

ctttagcctg tcagctccta nagggcaggg accgtgtctt ccgaatggtc tgtgcagcgc 420 
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cgactgcsfg^r aagtatcgga ggaggaagca^ ^a^cagci^ aagttgaacg g^ig^gcccgg ^80 
cggctcttijg gggctggtgt " : tgtkcttc§a = ^cc^cttt^ 'gctttttgtc ttagitttac • -540 
gtttgctctt tggagtggga-naccactacrt txitataca V." 1 S78 

<210> 223 
<211> 578 
<212> DNA 

<213> Homo sapien ^ 
<400> 223 

tgtatcgacg tagtggtctc ctcttgcaaa ggactggctg gtgaatggtt ticctgaatt 60 
atggacttac cctaaacata 
? gtcactgfctt cattt^t;tc"£tagaaggtt :?"■ ? 180 

V ctgtag%gct ttgaatgcat "ttt ? : 240 

- gctgcttagg v tctg^ tattca^cag' tccagcfcitd 300 

ttacaa^cfca ; atta'agt^ 360 
~ ^tcaattt ^^g^'cdt^kaa'tcttagg'g s 420 

tgtaac3%cb T ^tfcfeccaag^ aS§6ackact '^cacktaata ctt-tccagaa gttcatfcgct 1 : 480 
gaagcct:tt:d"£fc'^^ caacttcfcct catcagagcc : ■ 540 

acaagagtat gggatatcfgaV : ^cckdtk^ : tcgatsLaa. : 578 

<210> 224 

<211> 345 • 

<212> DNA 

<213> Homo sapien ; 

<220> ; , . 

1 r - tc2-21>- mi : s*c_.£ eatu^i^ll: * : - * r -- ; ---.' • ! "- ■ ■ ^ ''."*-' ■ 

:) : ' <222>^m) ; /; (3457- ^ -p.-vMv..-v; >--.:.,; , . „•>•: ■ • .. ; ■ "•; 

tgtatcjgate^; t^tggfcctc eckagg^ct - gggattgcag gcatgagcca ccactcccag v 60 
gtggatcttt^ : '%t^t'tta1^ac'- t£&efct&*tt aggtttctgt tatteaagaa gtg€agtggt ; ^ 120 
K " aaaagtctfctf tc&^ctac^^ gggaaataaa tagaaattfet 180 

t t ctt teat c tttaggttga ata^&gaaac agaaaaaa ta gaacatactg^ aaaataatct " -240 
aagttccaac catagaagaa ctgeagaaga aatgaagaaa gtgatgatga tttagatttt 300 
gatattgatt tagaagacac aggaggagac cactacgtcg ataca 345 

<210> 225 r . . 

<211> '347 

<212> DNA 

<213> Homo sapien 

<400> 225 ; . ;.r' 

tgtatcgacg tagtggtctc caaactgagg tatgtgtgcc actagcacfac^ aaagccttcc 60 
aacagggacg caggcacagg cagtttaaag ggaatctgtt tctaaattaa tttccacctt 120 
ctctaagtat tctttcctaa aactgatcaa ggtgtgaagc ctgtgctctt tcccaactcc 180 
cctttgacaa cagccttcaa>; ctaacacaag aaaaggcatg : tctgacactc-^ttcctgagtc . 240 
tgactctgat acgttgttbt gatgtctaaa gkgctccag^ acaccaaag^ ^acaattcag V 300 
^tgctggtg- tataacagac tccaatggag accactacgt cgataca t ■. ,. 347 

<210> 226 .? - - ;:- v..*:**- o. ; .■• : ; - 

<211> 231 ■■ * ■ - t. :\:;c: ..: • - : . : - ..vv ::• ( ; • 

'<212> DNA .-i ■;.*.-.-:■'-•■".•■*-•• " 
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<2J3> Homo sapien 

<220> ^ ;;C " : ;; '" ; " v °' ;; --;^ ;: -" r: - • • •••• 

<221> msc_f eature 7"""" -f^" T " ' - : — --■•^•l:^'- 

' \ : <222> (iC. f jC23i) ';r:V; v '/" \; - : v/:;::; -- : --" 

- r / <223 >" v n* = A, T, C or G ^' * JTT. ' ? ' ' '**" : ^ 

: , > aggngnggga ntgfcatcgac gtagtggt ct cccaacagt c tgt cattciag t c tgcaggtg 60 

' tcagtgbttt ggacaatgajg gcacpa^tgt cacjttattga ctcdfccagct c^aa^ctg 120 

, aaattaaatc t£gtpatgac % a^tptggaa ttcctgatga ggt^ttacaa ^gtattttggr 180 

, atcaatactc caacaaatb^ 240 

r gagtggat£t^ a^ 77^X^^ , ; 281 

'.'-.V ,^2io> ' ; 2 27^.1. ;/ ; ;'r x ;":;;;; : ^ . /: •• 

... ' <2%i> 3646 , i ; i* ^'" :r ^ ^ ■ - ' 

. <212>:wa.^ '.' ' 

<213> Homo sapifiiv „ V^./l" -I ' : " -^ > - ; -; • y r \. ' 

<4oo> , 227! yrrj^7.7-. ^T^r^°;ifl !777-"^-^ l ' : 

gggaaacact tcctcqpa^ d 60 

r t^tttctctc v ggtlit ct cagr aggatt;at;gg agt ccgcdtt aaaataaggca ag^?tc t^fgac '[ 120 

actctgcaaa .gtagaatggc 180 

cctcacaatt gttqaag^g tgtggcggg^ "240 

V; gtttccctaq ^ttgatc^at ggctga^t ggtcagga^ 300 

patgcaccat tcataatttt acctccaagg t^ctcctgag ; "!360 

"gaccctcagc cggttcggct cgccctgtac tgcctctctc tgaagaagag gagagtctcc 420 

ctcacccagt cccaccgcct taaaaccagc ctactccctt agggtcatcc catgtctcct 480 

cggctatgtc ccctgtaggc tcatcaccca ttgcctcttg gttgcaaccg tggt^ga^g 540 

aagtagcccc tctactacca ctgagagagg cacaagtccc tctgggtgat gagtgct;qca 600 

cccccttcct ggtttatgtc ccttctttct acttctgact tgtataattg g^aaacccat 660 

aatcctccct tctctgaaaa gccccaggct ttgacctcac tgatggagtc tgtactctgg 720 

acacattggc ccacctggga tgactgtcaa cagctccttt tgaccctttt cacctctgaa 780 

gagagggaaa gtatccaaag agaggccaaa aagtacaacc tcacatcaac qaataggccg 840 

gaggaggaag ctagaggaat agtgattaga gacccaattg ggacctaatt gggaqccaaa 900 

tttctcaagt ggagggagaa cttttgacga tttccaccgg tatgtcctcg tgggtaitca 960 

999ragctgct cagaaaccta taaacttgtc taaggcgact gaagtcgtcc aggggcatga 1020 

tgagtcacca ggagtgtttt tagagcacct ccaggaggct tatcagattt acaccccttt 1080 

tgacctggca, gcccccgf^a^ atagcc^tgc tcttaatttg gcatttgt;gg ctcaggcagc 1140 
cccagatagt aa^aOTa^a^rtcqaaa^pt 4g^gggatt]b tgctggaatgraatac^tc '^'ijOO 

r agcttttaga gat-agcctaa aaggjtt^tt^ ggttgaaaa^; Vda|taa|caag i: 1260 

cagctcaggc agctgaaaaa ; agbcac^gjat aa 1320 

tagatcagcc tcatttgjacjt; jtcccctpc^a catgigtgttt aaa^csigcrt ^^ctiicttc ; 1380 
.ctgactcaaa ctccactHtt : cctgtticatg actgtca^a actsi^^ggaa^ad^^ 

-■ j ctggccgacc t^atct^caa ,a^tgtgoc^ tag^aag^ 1500 

acagtagcag cttcctcgag aagggactac gaaaggccgfg ^ tgcagctgtt accatggagk 1560 

cagatgtgtt gtgggctcag gctttaccag caaacacctc agcacaaaag gctgaattga 1620 

tcgccctcac tcaggctctc cgatggggta aggatattaa cgttaacact gacagcaggt * 1680 

acgcctttgc tactgtgcat gtacgtggag ccatctacca ggagcgtggg ctactcacct 1740 

cagcaggtgg ctgtaatcca ctgtaaagga catcaaaagg aaaacaQggc^jfcgttgcccgt 1800 

ggtaaccaga aagctgattc agcagctcaa gatgcagtgt gactttcagt cacgcctcta 1860 

aacttgctgc ccacagtctc ctttccacag ccagatctgc ctgacaatcc cgcatactca 1920 

acagaagaag aaaaLCtggpic tcagaactca gagccaata^ ; aaatcaggaa ggttggtgga ^ .1980 

; ttcttcctga ctctagaatc itca^aqccc ga^ 2040 

tacagtctac cacccatfcta ggaggagcaa agctacctga g^ ^2100 
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agatccccca tcttcaaagc ctaacagatc aagcagctct ccggtgcaca acctgcgccc 2160 

aggtaaatgc caaaaaaggt cctaaaccca gcccaggcca ccgtctccaa gaaaactcac 2220 

caggagaaaa gtgggaaatt gactttacag aagtaaaacc acaccgggct gggtacaaat 2280 

accttctagt actggtagac accttctctg gatggactga agdafcttg^t a<?c£ aakacg 2340 

aaactgtcaa tatggtagtt aagtttttac tcaatgaaat catccctccfa cat^ggctgc 2400 

ctgtttgcca tagggtctga taatggaccg gccttcgcct tgtbtatagt tta^tcagtb 2460 

agtaaggcgt taaacattca atggaagctc cattgtgcct atcgacccca ga<gctctggg 2520 

caagtagaac gcatgaactg^ 2580 

tgggct^^ ^ct^ 2700 

Ctaagagatg '' J cc6£a&$Qc ai^ 2760 

ccccaacagg tacaaga^^ 2820 

cctgaacaga cagggccctg ccattcattc "ccgccagg^ 2880 

ttccagagag aaggactccc tcctgcttgg aagagacctc acaccgtcat caccjatcjcca 2940 

acggctctga aggtggatgg cattcctgcg tggattcatc actcccgcat ca^kaag^cc 3000 

aacagagccc aactagaaac atgggtcccc agggctgggt caggcccctt aakacVgbac 3060 

ctaagttggg tgaagccatt agattaattc tttttcttaa ttttgtaaaa ~daatgfcata£ 3120 

cttctgtcaa acttatgtat cttaagactc aatataaccc ccttgttata actgaggaat 3180 

caatgatttg attcccccaa aaacacaagt ggggaatgta gtgtccaacc tggtttttac 3240 

taaccctgt:t ^ t.tta^actct ccdtttcctt taatcactca gGttgfctfccc a&ctgaattg 3300 

actctcc<^£;^^^ 3360 
ttcctcaag^^ geaattaact " 3*20 

gat aagatac ^tggca|gb j?at St d^ca"' tccca^gfa ^t^bgt^ika" ttgatcatca% : $480 

^cccctcfcacd ct€6agcak€ ^cddcadofirtg atcagtca^gfc agccatfcagc acc^aggcaa ' ~ 3540 

ggccctccac ^ ^gatgatca tfcagtaittt / 3%00 

tagcagtaaa^^ttt^ r * ; : - 3^45 



^2ftf^^2B v ' - ' : ' ,J: " '^ : - v "^ 
^zht iM ^--^-^ - ----- ^ : -^v — 



<2i3> h fibiho^ ^ Napier* - 



~ fc aagag|[^a^^ agcctg^taa 60 

s ^tgtgt tka| ^^^3§^att ^tt^ga^ta^ kga^t^jgc fpictaa^cct agctggggtt 12 0 

tggtgac^ ^a^a^tbt ttaagaatga 180 

ataag^atag iica^^ %srdaaaaaac 240 

ttcgca£gt:& ; ^ ^^rtttaa% 300 

■ ' ^agctgbaaat ^dtdafcttt^a r tcctgaaagt ttt^aa^agt traactaaa^ka gtat ttttta 360 
"gftaaggaLaat kaedcSScait ^t^a^ggt^a tt£ttt£t1& ana^titigaW ggtgcccaa" - 419 



V. <21\j>2X$ fV ' * £;:: '' f ; — ^' ' ! .;^ ^ '.:;:*:■:.■ :-f>L-"-- : * 

•<2ii^;i48 i ' - • • " -'--^^ - <r;y-/^i,'P vj^. V; . :: . 

. <213> H(ko J Sapien • ^i;:- . *y \ T 

[' \ ' <40V> 09 " ' "■ " ' ; - f ■'' ^ ' — ! ' f v .t^j •;;;>*. 1 . 

aagagggtac 'etgtotgtag ^ ctgct^gaga ; 60 

ttgtttaac^t ga^ttatatat att^ag^ata aag^agcca iggA " 120 

aggaaa^t^c''aga^ac£gaa^^t'ccca^' r '' n '' : ' r v : : - : ^V r; " ' : *' 148 
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<210> 230 

<2ii> 257 . 

<212> DNA 

<213> Homo sapien 

<400> 230 

taagagggta cmaaaaaaaa aaaatagaac gaatgagtaa gacctactat ttgfatagtac 60 
' aacagggtga ctatagtcaV tgataa^c -fcgtfa'attgga 120 

ttgtttgtaa ctcgaaggafc" ak^ v 180 

cttatttcac attatcatgcc tgtatcaaa^ tatgtacacc 240 

tactatgtac ; cctctfca- ' ''^ L ■ v-^^c^r v.;;:- >" w -> :■■ :-~\ L::^-r 2S7 

<210> 231 ■ ' ' *i:ss :~ • 

<211> 260 

<212> DNA ' ' >^ -v^" - • 

<213> Homo sapien 'Gc.-'i 

<400> 231 r-elqr::., ^:v^. 

taagagggta cgggtatttg ctgatgggat ttttttttct ttctttttct ttggaaaaca 60 
aaatgaaagc cagaacaaaa ttattgaaca aaagacaggg actaaatctg gagaaatgaa 120 
gtcccct cac ctgactgccai * tt teat t cit£ ■t!ci$aGG£€c Cagtctaggt tstggagaata V ; 1 8 0 
■gggggtggag gOTattaatV-tgatacaygt 240 
aagtccatgg taccctctfia : ^ u ^::^- : :^ y :^5.7,:>::^.?.;-. o.;;^o_>. ■ "'-'260 

* <210> 232' ■' cn: V ■ ..-r. :-.:;.*?^ : v .i ;'• :-.r:'^.:^^r . ': >v/: : - 

* <2li> 596' r v:VJ ' r> ^ ; -' r: - V ■-■■v r;^;.;^;:-. ^H'-^^v V ; ' " 

<2i3T> HohiO sapieii ' J 

<220> - - • • — 

<221> misc_feature 

<222> (1) . (596) ^ ■ ; ; 

<223> n = A,T,C or G - < f ^ * 

<400> 232 :; - 

tgctcctctt gccttaccaa ccacaaatta gaaccataat gagatgtcac ctcatacctg 60 

gtgggattaa cattatttaa aaaatcagaa gtattgacaa ggatgtgaag kaatfcagkac 120 

atctgtgcac tgttggtggg - ■ aatgtaaaaa k^tgtggcd ibtStg^gta " aica^catga^ 180 
ggttcctdaa aaaaaatttt; ttttaatdfea ctctatgatc gattcttgagir tt^tttatgc ' ' 240 

aaaagaactg aaatcacjgat ^£fcgagigfcia£ 300 

attcataata cteaagagat ^ : 3 g 0 
cacagtgtgg tatatgdata c^ ' 420 
catatactac aacttanatn aaccttgagg acacaat;gct' : nd^tgkaata 

ggacgaatac tgcattattc ccttatatga agtatctaaa gtggtcaaac tcttanagca 540 

naaagtaaaa atgggtggtt gccanacagt tggttaggcn agaaganaan cctaht 596 

• <210> 233 ^ yv - 1 :; ' 

<211> 96 *- i:V " ; ' ' :c: - ■'■ : : ' 
<212> DNA 
<213> Homo sapien 

<400> 233 • \ : - ' '-^-"Sy- 

tcttctgaag acctttcgcg actcttaagc tcgtggttgg taaggcaaga ggagcgttgg 60 

taaggcaaga ggagcgttgg taaggcaaga ggagca 96 
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<210> 234 : s - " • 

<211> 313 . vj . " J,'.'" 

<212> DNA /:. - 

<213> Homo sapien 

<400> 234 .:/ 3 £.r, ■■ — ■:■*•■ ' - v".r : -- ■ : : * ■■" 

tgtaagtcga^gg^j^g^ cttatggatg 1 " 60 

agcaaag^a ^ g^a^t^.Gtt grtgaacgfctg : ,120 

ttgaaaagae -^acaaa^g^^^ ^itaaacttag , : . J 180 

aatagtacat aaacttagta cataaataat gcacgaagca ggggcagggc ttgagagaat r 240 

tgacttcaat ttggaaagag tatctactgt aggttagatg ctctcaaaca gcatcacact 300 

gctcgactta caa 313 

<210> 235 ; / ■ 

<211> 550 ... . , J, ['".' 

<212> DNA 

<213> Homo sapien ~ 

: aacgaggaqa^ gatccfet^ ^gataatctc 60 

caaagtcc?ag -^ggattatt . jt^aac^tt.^t .taaaaaatac, ( actgataaaa attttgtaca : ;^ 120 
tttcccaaaa atacatatgg aagcacagca gcatgaatgc ctatgggrtt g^gsatac^"'/V.''ll80 

gttgggagta gggatgggga taaaggggga aaataaaacc agagaggagt cttacacatt 240 

tcatgaacca aggagtataa ttatttcaac tatttgtacc wgaagtccag aaagagtgga 300 

ggcagaaggg ggagaac/agg gcgaagaaac gtttttggga gaggggtccc asaagagaga 360 

ttttcgcgat gtggcgctac atacgttttt ccaggatgcc ttaaigctctg cac^tattt 420 

ttctcatcac taatattaga ttaaaccctt tgaagacagc gtctgtggtt tcictacttc 480 

agctttccct ccgtgtcttg cacacagtag ctgttttaca agggttgaac tgactgaagt 540 

gagattattc 550 

<210> 236 "T : ' "• ' 

<211> 325 .""'-t* - r 

<212> DNA 
<213> Homo sapien 

^mP^m p^ ; :-- : v^^- tZ^YiU : -, V ^ V'Y . ' 

tagac.tg^ct^c^tgtTC^ ctagaattaa . tagcacaagc ^tctacaccc" ; 60 

.■ ^aggaactcaqw tattgaatac f ^taaat;ggaa ; tttattcagc cttaaaaagt ttggaaggaa . 120 
attctgae^j^getaaaac,^ taaaagaagc. ,180 

cagtcataa^ 240 
tttcatagfa 5 ac^jpa^atj| r g^atg^gt^ j tgccagggct;, tttgaggaaa agggaatgac 1 300 

^aagttagggg acajtg^gtca ^c^.^^ : ^,7 C '.^ ^^.^--T-^V..-.; 7.'*'.*' 7. ■ "' • '^.JVi .325 

<2i6>7p7^i '.. 7:7^^:^ 7-y7^ 7^X\ ; \ ~ .7\ 777\ 17 7 '7'7 

<211> 373 •*■'*;• " 'V ..-v.\ . 

<212> DNA ... 
<213> Homo sapien 

* <220> %i , ; . ;. 7[7 [ 

<221> misc_feature 

<222> (1) . . . (373) , . f 

{: <223>n ,= A,T r C,or, G . ., ^ .j , . . .. . . . ... , . * ; 

<400> 237 " 
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tagactgact catgtcccct atctactcaa catttccact tgaagtctga taggcatctc 60 

agacttatct tgtcccaaag caaactcttt atttcttttc atcctagtct ttatttcttg 120 

tgctgtctta cccatctcaa aagagtgcca aaatccacca agttgctgaa acagaaatct 180 

aagaaatatc cttgattctt ctttttccca tctacttcac ttctaattca . ttagtaa^a 240 

atctgtttca gaaaaccaaa cacctcatgt tctcactcat aagggggagt tgaacaatga 300 

gaacacacag acacagggag gggaacatca cacaccacgg cccgtcaggg agtangggac 360 

atgagtcag^ ,ct^ r , " 373 

<2id> r "'7\/.y,;\**\''\ I'^.^'i^^ ' u V : ^ : ' :: ;^ r: i:> 

<2ii> 492 y Z^':;^;.' ;■'"„; t^^^",?" •■^>-;. : -v"- 

;<212>.e!na .". : : . : '^" ,?,: ' ; *" :::: "'*" • ;/ ' ;:;v "- ; ^ ; ' i - ' 

<213> IJomo sapien ^ 

<22o^; ^ ;. J ; . y . /' ; 

<221> raisc_feature 
<222> (1) . . . (492) 
<223> n s= A,T,C or G 

<400> 238 \\'\ t 
tagactgact catgtcccct ataatgctcc caggcatcag aaagq^tctc. a^actggagc 60 
tgacaccatg gcagaggttt caggtaagtc acaaaagggg tcctaaagaa" tttgccctca 120 
atatcagagt gattagaaga agtggacaga gctacccaag ttaaacatat gcgagrataaa 180 
aaaaatatgg cacttgtgaa cacacactac aggaggaaaa taaggaacat ^atagcatat . 240- 
tgtgctatta tgatgatgaa gaacctctct anaagaaaac ataaccaaag aaacaaagaa 300 
aattcctgcn aatgtttaat gctatagaag aaattaacaa aaacata^fc\tc^tgMtt 360 
cagaaaagtt agcaggtcan aagaaaacaa atcaaagacc. agaataatcc cattttagat 420 
tgtcgagtaa actanaacag aaagaatacc actggaaatt gaattcctac gtanggrgaca . 480 
tgantcantc ta 



.,<2ip>"239 ..\*;\. 
<2ii> 4^2 .]'.'.. '. /;. 
:<2i2>.bNA ^ % : [ 

<213> Homo sapien 

..<221>^misc^feature ... 
^<222>~ (1) . . . (482) /I : 
<223>.,n = A,T,C pr G 



tggaaagtat ttaatgatgg gcaacttgct gtttacttcc tacatatccc ate 60 

gtattttttt aaataacttt tttttggatt tttaaagtaa ccttattctg agaggtaaca 120 

tggattacat acttctaagc cattaggaga ctctatgtta aaccaaaagg aaatgt^tact 180 

agatcttcat ttgatcaata ggatgtgata atcatcatct ttctgctcta atgg^aaagt 240 

actanaaaca tggaaccata atcttagatg aacaacgtta gaatttgcac iaattct^cg 300 

gaatttcagt aattcggcaa atgtcgggca gtgacacaac atttcatgac ggggacgcat 360 

ctaccaactt ctggcgataa gggccaccct tccctctgta cttacagtcc catttcatac 420 

acagtctttg att^Laatatt_ ^^ cacatttttt , ctgtacctaa agaccttcaa gaccagtcicg 480 
.1;-:—: r \r,. ,.-:•..■...--,-> - .■ V - " " ' .482 



ta 



<210> 240 
<211> 519 
<212> DNA 
<213> Homo sapien 



71 



pct/usdo/bwii 



<220> . 

■<22ti>* raisc^featxire *" " ^"'* J - ~- ■.■■■•■••>"-• - -.< -• ■ .* 

; ~<222> (i) "(5I9)" 71 '-'' — v - ; " :; " " ^' ■ 

<223> n = A,T,C or G ... ..... 

^^";:c::/V* : ^• r ' '"■--< - : :J : ' J '>■:;:, /• ,:: , : \ ; ; .U . ■■■■'Si:. 

; - ■ ' <400> &6 ^ ^ ^--^ ' ^ * ^:,-:^.:y. 

tgtatcgacg tagtggtctc cccatgtgat agtctgaaat atagcctcat g^attgragag ll ^ ^ 60 

gctgtgcccc agcccgacac ccgtaaaggg tctgtgctga ggtggattag taaaagagga 120 

aagccttgca gttgagatag aggaagggca ctgtctcctg cctgcccctg ^gaactgAat 180 

gtctcggtat aaaacccgat tgtacatttg ttcaattctg agataggaga aaaaccaccc 240 

tatggcggga ggcgagacat gttggcagca atgctgcctt gttatgcttt actfccacaga 300 

tgtttgggcg gagggaaaca taaatctggc ctacgtgcac atccag§cat agtacctccc 360 

tttgaactta attatgacac agattccttt gctcacatgt ttttttgctg accttctcct 420 

tattatcacc ctgctctcct accgcattcc ttgtgctgag ataatgaaaa taatatcaat 480 

aaaaacttga nggaactcgg agaccactac gtcgataca ^ r * * 519* 

<210> 241 ° : * ■ I " ; ' : 

<211> 771 
<212> DNA 

Z21^il<^^ ^ '-^ v: >- •• 

'tiii^W^ a^c^'g y")-'-^- " ; ■' ■^■-'■■■v' 11 ' : ■ ^ • • ' ! --- • r • 

' i/: ^6^^4i -\, • - .7, - 

tgtatcgacg tagtggtctc cactcccgcc ttgacggggc tgctatctgc cttccag^cc :lrtr 60 

actgtcacgg ctcccgggta gaagtcactt atgagacaca ccagtgtggc cttgttggct 120 

tgaagctcct cagaggaggg tgggaacaga gtgaccgagg gggcagcctt g^gctijacct 180 

aggacggtca gcttggtccc tccgccaaac acgagagtgc tgctgcttgt atatgagctg 240 

cagtaataat cagcctcgtc ctcagcctgg agcccagaga tggtcaggga ggccgtgttg . 300 

ccanacttgg agccagagaa gcgattagaa acccctgagg gccgat'tacc' gacctc^taa 360 

atcatgaatt tgggggcttt gcctgggtgc tgttggtacc angagacatt attataacca 420 

ccaacgtcac tgctggttcc antgcaggga aaatggttga tcnaactgtc caagaaaacc 480 

actacgtcca taccaatcca ctaattgccn gccgcctgca ggfctcaacca tattggggaa 540 

naactccccn ccgccgtttg ggattgncat naacctttga aattttttcc tattanttgt 600 

ccccctaaaa taaaccnttg ggcnttaatc cattgggtcc atancttiitt tiicccggfctt 660 

ttaaaanttg tttatcccgc cncccnattt cccccccaac tttccaaaac ccgaaaccnt 720 

tnaaatttnt tnaaaccctg gggggttccc nnaattnnan ttnaanctnc c * '•' 771 

' <2iiV' f ife7 ,: - ^ - ■ . » 

r <2i2^tm^ : - : y; r: - ^•'-'^■-^ . ■ - • = 

tgggcacctit'' caatatcggg ' ctcatc^ata^^^ 7 60 

tcctctctag gaacctctgg attttcaaat tctttgagga attcatccaa attatctgcc 120 
tctcctcctt tcctcctttt tctaaggtct tctggtacaa gcggtca 167 

<210> 243 - 
<211> 338 ° ~ : 

<212> DNA — :< ' ' v " 

<213> Homo sapien 
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ttgggpacc^ tcaatatcta V ^ tgaggcctcfc tgttcctggc' 60 

. taaaa^tqct tggcaagagt caatcjbqca cttacaatgg ; "120 

atattpttga caaagctagc atagag|idag ca^ttttapa qak^gtattt ' ttcacrfgtt " ' 180 

: taataac^gt ggt:tttqcta qacccat'^gg g^gccdqciaa ^ g^gaggagtg cacagttgca \'\ 240 

; gaaacaaatt aagatactga jagapaaqeCqt acttaLCc^tV tpccgtatag; ctaaccacca 300 

. gttcaactgt abatgtatgt tcttatgggc aatcaaga ^ ' ' 338 

<210> 244 

<2ii> 346 ** '"\[\ ' 

<2i2> dna ' ■ 

<213> Homo sapien 
<400> 244 

tttttggctc ccatacagca cactctcatg ggaaatgtct gttqtf aggt caacccataa 60 

tgcaaaaatc atcaatatac ttgaagatcc ccgtgtaagg tac^atgtat £taatattat 120 

cactgataca attgatccaa taccagtttt agtctggcat -tga^tqaaat cactgttttt 180 

gttgtataaa aagagaaata tttagcttat atttaagtac catattgtaa gaaaaaagat 240 

gcttatcttt acatgctaaa atcatgatct gtacattggt gcagtgaata ttactgtaaa 300 

agggaagaag: gaatg^agac gagct^a^^ ..,..„,!" ..""*.', 346 

,.. <2io>; i45... ! '.ri'.".''..^".f:' 
^<2ii> 52.1 V ;"';7'"..'V l "' i 
' <2i2> biqi 

f ,<213> Homo sapien / , 

<2:2o>. " .', ""; :: T'^/^ v j; 

<221> irdsc_feature 
<222> (1) ... (521) 
<223> n « A,.T,C or G 

<400> 245| 

accaatccca cacggatact gagggacaag tatatcatcc catttcatcc ctacagcagc ^ 60 

aacttcatga ggcsiggagtt attagtccca ttttacagaa gagg^aactg agacttaiggg 120 

agatcaagta atttgcccag gtcgcacaat tagtgataga gccagggptt gaagcgacgt 180 

ctgtcttaag ccaatgaccc ctgcagatta ttagagcaac tgttctqcare aacagtgtaa 240 

gcctcttgct anaagctcag gtceacaagg gcagagattt .tt^ctgttt tgctcaitgc 300 

tccttcccca ttgcttagag cagggtctgc cacgaancag gttctcaatg catagttatt 360 

aaatgtatat aagagcaaac atatgttaca gagaactttc tgtatgcttg ^cacttapat , 420 

gaatcacctg tganatgggt atgcttgttc^ cccantgttg .c^g^tnaag^ Jt^ttgfaa^gt ; . 480 

gcccaaatca ctanttgcgg , gcgcctgrcan g^qcancata %\ ~ s ; / ^ 521 

<210> 246 \'\ ' .;. *J , " 
:i 5211> 482 "V* ' 1\ 

'<2i2 ? .pNA t> ^. : ^V : 

<213> Homo sapien 
<220> 

<221> misc_feature 
<222> (1) . . . (482) 
<223> n .« A,T,C or G 

<40p> : 246 ... . ., ■ - ... ... ...... 

tggaaccaat ccaaataccc. atcaatgata gactg:gataa .ag^aaattt^ . . * 60 
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accatgaaat actatgcagc cataaaaaag gatgagttca tatcctttgc agggacatgg ±20 

atgaagctgg agaccatcat tctcagcaaa ctaacaaggg aapagaaaac ckdacactgc 180 
atgttctcac tctt^ ' 240 

atcadaqagt gg^cctgc^ ag^a^agca ttaggagaaa 300 

tacctaatgt a^atga 360 

tgtaacaaac ^ ctgcatgttc t^cacktgfta cc^^ ataaaaaaat™ 420 

taagaaaaaa' gttaagtatg : tcataifata^^^^ kag^tgccca 480 

<210> 247 - , : 

<211> 474 ^ ; -' 

<212> DNA / v 

<213> Homo sapien 



<220> 

V<221> tnxsc^re^ttiir^'' : 

;;<223>^ E ■ - • * ; - *- ■ 

ttcgatacag gcacagagt&~ : 60 

aagtgagaga ggggcagaga agacaagggc atatgcaggg ggtgattata etcaggtggtt^ 120 

gtgctgggaa gtgagggtac tcggggatga ggaacagtga aaaagtggca altaa^t^gta 180 

agatcagtga attgtacttc tccagaattt gatttctggn ggagtcaaat k&ctafcccag 240 

tttggggtat catanggcaa cagttgaggt ataggaggta gaagtcmcag tg^gataatt 300 

gaggttatga anggtttggt actgactggt actgacaang tct^ggttat: ^<bcat*jgga 360 

atgaatgact gtanaagcgt anaggatgaa actattccac ganaaagggg tccnaaaact 420 

aaaaannnaa gnnnnngggg aatattattt atgtggatat tgaangtgcc caaa ~ ; ; 474 

*". ' fit* ' i .""** ' 

<210> .248 . 1 /' <■> /: 

<211> 355 : '\ ■ " : ' SL . 

<212> DNA 

<213> Homo sapien - 

rii^'zv r;.::..v<.\.- >r; ^zr.z-* •::><:'; i.- ^ s ■*■ ■ j , . ■•; • 

-<22"3 > " ri = X, T> c' or* Q : 



ttcgafcacajgp gcakabat^ar Sdtgcki^ga^ ^ ^gtggtgac^ a^batg&t%t tgddgatggt 60 

ccggatggnc acgaagacgc actgganb&b ~gtgbt¥kcgt ; ccttt:H^tb ! l t^tgatggc : 120 

cctgagggga cgcaggaccc ttatgaccct cagaatcttc acaacgggag atggcactgg 180 

attgantccc antgacacca gagacacccc aaccaccagn atatcantat "attgatgtag 240 

ttcctgtaga nggccccctt gtggaggaaa gctccatnag ttggtcatct t*caacaggat 300 

ctcaacagtt tccgatggct gtgatgggca tagtcatant taaccntgtn tcgaa 355 

<210> 249 
<211> 434 
<212> DNA 

<213> Homo sapien : : ' : ; 

<400> 249 

ttggattggt cctccaggag aacaagggga aaaaggtgac cgagggctcc ctrggaactca 60 
aggatctcca 1 ggagdaaaa^ gg^t^gg^g aattbctc^t cctgctggtc cctftaggtcc 120 
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acctggtcct ccaggcttac caggtcctca aggcccaaag ggtaacaaag gctctactgg 180 

acccgctggc cagaaaggtg acagtggtct tccagggcct cctgggcctc caggtccacc 240 

tggtgaagtc attcagcctt taccaatctt gtcctccaaa aaaacgagaa gacataq£ga 300 

aggcatgcaa gcagatgcag atgataatat tcttgattac tcggatggaa tg^aa^siadt 360 

atttggttcc ctcaattccc tgaaacaaga catcgagcat atgaaatttc caf(.tgjgg€ac 420 
tcagaccaat ccaa r, - 

<210> 250 
<211> 430 

<2i2> dna / ; ' : : • :/ 

<213> Homo sapien 

<22o> _ ^ _ ^ _ ^ Lii:v : - 

<221> f ihisc_^eature " — v. - — " ^^■■•■.> ■ - 

<2i22> (if:.. (43by : " : -" x; ' :/fr '' i:< - t-T"- ; • 

<223>'n = A f ic or S ^^"^^^-'^ ' 

<4oo> 250 ; ;;' T -; ; .^v--- <■■■ * 

tggatt^gtc acatggc^ga gaca ; ^ 60 

tcactagtta ttattattta ^f^faagt c 120 

( ggagagcggt ggtgcgatct ^tggctctctg ^ ,180 

tagcctcgcg ggtegatgga attacaggcg cccaccgcca tgcccaa^ 240 

gtcttcagta gagacagggt ttcgccatgt tgggcaggct ggtcttgaac tcctgacctc 300 

nagtgatctg ccctcctcgg cctcacaaag tgctggaatt acaggcatgg gcfcgct;gcac 360 

ccagtcaact tctcactagt. tatggcctta tcattttcac cacattctat tggcccaaaa 420 
aaaaaaaaan 4 43Q 

<210> 251 

<211> 329 # ' ' 1 

<2i2> dna 5 ;-; 1 -- : y r 

<213> Homo sapien 
<400> 251 

tggtactcca ccatyatggg gtc^acqgcc at;cctcg<:cc t cctcctggc , tgrttrt 60 
?gagtc^gtg ccgaggtgca gctgrtgcag tctggagCTg a^tg^aLaSa ^fccpgg^ag^ ' 120 
jbctctgRaga; .fcctcctgt^a. gggtJtctgga J ;t^cacqttta ^atctactg '.gafc^ccfcgg ; : ; ! 180 
gtgcgccagt tgcccgggaa aggc'ctggag tggatgggigQ 

gataccagat acagcccgtc cttccaaggc ca^tcacca ^ tctca^tcga ta^gftccat:c ; 300 
agcaccgcct atctgcagtg gagtaccaa 329 

<2io> 252 i: ) ' 

<2ii> 536 r . ' vw ; " J \ ''}[~\ 

<212> DNA ;' ,;,: ' V: ' :,: !^ i 
<213> Homo sapien 

;<:iqo> ?:52: 1'^'!'^'"^ :o< : " "^'"'^ " : 

tggtactcca ctc^gcpcaa 'cctta gaattaagag ggaacctatt ^ctattqtQc 6 0 

caggctqcfcq *^ gaaaaggatg ^^baaq^ag : ^ 120 

tatgtagatc ctgtacfcggc Ic^aiga^tt:. aaactgagaa jtagdata^ _ 180 

ttaatggtpg, ttg^gad^tg t^bctg^ag cagqtg^gat aggaL^a^actt ^ttg^gcagpa 240 

agaggaagraa ; c^ J300 

ggcccccttc ccagctctca gc^jtag;^ 360 

tccttgctta gaatgtgcca ccggggggag *' tccctgtggjg tgatgaggct ctcaagagtg 420 

agagtggcat cctatcttct gtgtgcccac aggagcctgg cccgagactt agcaggtgaa 480 
gtttctggtc caggctttgc ccttgactca ctatgtgacc tctggtggag taccaa ! 536 
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; <2io> 253 / M.'":" V. : ..' ; . 77;; \ \ ' "y; . 

' ^2ii> 507 y\ .. '. " ; '.'.I,. , : " , ' \ : " 

. : ''^i^>;'mc!L ; ' 7\ : " r .:. - 77" 

<213> Homo sapien " — - .;■ c • - ; - 

<220> 

<221> miscjEeature 

<222> (1) . . . (507) ;^ 
<223> n = A,T,C or G " 

<400> 253 

ntgttgcgat cccagtaact cgggaagctg aggcgggagg atcacctgag ctcaggaggt 60 

tgaggccgca gtgagccggg accacgccac tacactccag cc£g$ggpkt aga.gtgagac 120 

cctccaagac agaaaagaaa agaaaggaag ggaaagggaa agggaaaagg aaaaggaaaa 180 

ggaaaaggaa aaggaaaaga caagacaaaa caagacttga atttggatct cctgacttca 240 

attttatgtt ctttctacac cacaattcct ctgcttacta agatgataat ttagaaaccc 300 

ctcgt tccat t ctttacagc ? aagctggaag 1 1 tggtcaag taat tacaat aat agt aaca 360 
aatttgaata "fctatafegcra : 420 

tgatatjaaafc: acaatt^c ctgtaatccc ggcactttgg 480 
?gagacc£agg ^g^ 7' ~. 7'\* " ' " 507 

;• '<2io^'^sl * .-«■••.. >"■ • ^ : -" - ; > - ; ; 

^ : <211> e 2^ ; ..5^-;ST?l^fe J-^.:^v:-vr;v. . 

<213> Homo sapien 

<220> ' 'V'-' 

<221> misc_feature " 
<222> (1) . . . (222) 
<223> n = A,T,C or G 

<400> 254 _ ^ x vl t;> 

ttggafct^gt; ca^ gtctttttct aaaggccagt ' 60 

actggccaca cgtfectcc^g gacacacaga gcaaggcgct ; / 120 

;tctgt tttac tccccaatgg: taa^tbcaaa ccitagatgg ttagcthccc tgctcatctt 180 
tccacatcc(j~^ 222 

<210> 255 . ' ; 

<211> 463 

<212> DNA T 
<213> Homo sapien • ' ' " 



<400>- 255 : ■ v> 

tgttgcgatc cataaatgct gaaatggaaa taaacaacat gatgagggag grattaagrttg 60 

gggaggrgagc acatta^ggrt ggccatgaag tttgttggaa gaagtgactt ttigaacaagg 120 

ccttggtgtt aa 'agctcyat ^ 'gfSgagtgtcc 180 

agatggg^ga g^dttggaa ^Stgt^cgaa ^t^ggaagga jgttt^ttctg gtatgagtct 240 

agtgaacaca ^ gaggcgagag gcdctggtgg jg^dagctejcj a^agttat^rc agaataacat 300 

taggccctgt ^gggatctgt ^ agactgtcig ckataatbca iikgtttggat tttattctaa 360 

gagtgatggg' aagcc^^ gatttabagt ' ; 1 420 

gataaaaata aattg^d^ o . . . • . . v ^453 



*210> 256 
<211> 262 
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<212> DNA 

<213> Homo sapien . -\> 

<400> 256 

ttggattggt caacctgqtc aactctacyt ttcctccttc ttcctaaaaa a%taatgaat 60 
^ ccaatacatt aatgccaaaa cbbttgggtt 
'. cagaactjgga^ _ cataat4cta cataatsiata eacaackabb ccttcatctg gatgcaaaca * 180 

tctattaata ta^ 240 
V. ;tttgatgtt£ ggaccaatcc'aa *y-* u - va.?;; ?.i£;y.'..\ ^. . 2 62 

<210> 257 

<211> 461 ^ •■ 

<212> DNA " 

<213> Homo sapien s "'' ;: - ! 

<220> 

<221> nrisc_feature .(<-■>".-.: 

<2ii2i; <l) . ^ . (46xr^ ; r ^''^ "-vL v-"*-:;-- V.' 

<400>* 257 ^■•*-: ; -* : " :■ ri^v^'^:,^ t;^-^.., j-: ,\-. 

gnggnnnnnn nnncaattcg actcngttcc cntggtancc ggtcgacatg gccgcgggat 60 

taccgcttgt nnctgggggt gtatggggga ctatgaccgc ttgtagctgg ^gt^tatgg 120 
gggactatga ccgcttgtag mtggkggtgt atgggggact atgaccgctt gtcgg^tggt . 180 

cggataaacc gacgcaaggg acgtgatcga agctgcgttc ccgctctttc Ireatcgejtag 240 

ggatcatgga cagcaatatc cgcattcgyc tgaaggcgtt cgaccafcc^c gt§ctcgatc 300 

aggcgaccgg cgacatcgcc gacaccgcac gccgtaccgg. cgcgctcatc cgcggtccga 360 

tcccgcttcc cacgcgcatc gagaagttca cggtcaaccg tggcccgcac gtcgacaaga 420 

agtcgcgcga gcagttcgag gtgcgtacct acaagcggtc a : - f ! ^ f ~ > ^1 

<210> 258 
<211> 332 

<212> DNA 

...... ' f.-'i t: ;■ ">f = 

,<213> Homo sapien 

;^'22l>_ndsc — f^turef/*" * -i 
%2:22> (1^.* /(332> ; * W 
<223> n = Afi^dfor G ' s 

<4bp> 2S8 ;; : ' /**; : . 

. tgaccgcttg tagctggggg tgtatggggg actkc^aceg ctt^tairiet^ gg^5t^rta r tg 60 

, r99ggactatg ac^cttgta gbtgggggtg 120 

r OTtgtatggg ggactaggac cgcttgtage tgggggtgta" t^g^ggiacta fc%acc^ctt& v ' 180 

, tagctggggg t^atggggg actacgaccg cttgt^ 240 

accgcttgta nctgggggtg tatgggggac tatgaccgct tgtgctgcct sfOT^gatgg^ ; : 300 

aggagagttg tggttgggga aaaaaaaaaa aa 332 

<210> 259 
<211> 291 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc feature 
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<222> (1) . . . (291) _ 1 ^ 

<223> n = A, T,C or G 

;<400> 25£, ;;;:,:,-,- Vj .. 1J r; j, 1^ V " ^ V V 

L taccgcttgt ga^cgc^tgft gaccgctt^ '/ ; 60 

gaccgcttgt ^apcgc^t^^^ .120 
gaccgct tgt .ga^cgof tgt ^5^3^^ ^t^tgg^gga, ^atgaapmga^ ^ n^gti^^ 7 \ ''' 180 
gggtgtctgg gggnctatga nngantgtaa <mgggggtgt ct^ 

gtgcnncctg ggggatcnga ggagantngn ggntagngat ggttngggan /a - * 291 

<210> 260 ^ 
<211> 238 V 1 

<212> DNA 
<213> Homo sapien 

<400> 260 ^ 

taagagggta ctggttaaaa tacaggaaat ctggggtaat gaggc^gacja * accagga~t:ac 60 

tttgaggtca gggatgaaaa ctagaatttt tttctttttt tttgjccfcg'ag aaacttgctg 120 

ctctgaagag gcccatgtat taattgcttt gatcttcctt ttcttacagc cctttcaagg 180 

gcagagccct ccttatcctg aaggaatctt atccttagct atagtatgta cq.ctctta 238 

t ,<^Q>^261 ^ 

U2ii>"|4k V 
^.<2ii2>;'pNi^. 



,<2l3>_Homo.. sapien 2.. 



<221> misc_f eature 
<222> (1) ... (746) 
<223> n = A,T,C or G 

<400> 261 "V " ; ; * " ■ 

ttgggcacct tcaatatcaa tagctaacat ttattgagtg tttatcgtat cataaaacac 60 

tgttctaagc ctttaaacgt actaattcat ttaatgctca taatcacttt agaaggtggg 120 

tactagtatt agtctcattt acagatgcaa catgcaggca cagagaggtt aattaa^tg 180 

cccaaggtaa cacagctaag aaatagaaaa aatattgaat ctggaaagtt gggcttctgg 240 

gtaacccaca gagtcttcaa tgagcctggg gcctcactca gtttgctttt acaaago^aa 300 

tgagtaacat cacttaattc agtgagtagg ccaaatggag gtcagptacg agtttctgct 360 

gttcttgcag tggactgaca gatgtttaca acgtctggcc atcagtwaat ggactgatta 420 

tcattgggaw gtgggtgggc tgaatgttgg ccagtgaagt ttattcawgc catattttta 480 

tgtttagg^t M gac;ttt aacacagaat 540 

wacacagfgfja, pcccc^caajt^ ttptggtgt^ gctag^qca'^ tg^ac6act;g gttgggggaa 600 

caagcggica aaacctaag^ ggraaaactcc 660 

cnacgcgttt. ggaat^cp ttgtccncnt aaaattagcc 720 

tgggcgtta^ ( ^cmg^gtcn.' .p^gcc..^" ^. ^" .' 'V V IV'- Vl : 746 

<210> 262 - -.V. . ,.-,*;... : 
<211> 588 

<212> DNA ; 'V 
<213> Homo sapien 

<220> L ; iu ' 
<221> raisc_f eature 

<222> (1) ... (588) ^ ; ' 

<223> n = A,T,C or G * 
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'■ ; <A00>2!€2 !: ' ; - :; '' L:y r: ^-'^'-' : " :;:: *:'■.:■." r,: -7;-. .... .; . j r 

; tgaccgcttg tcatctcaca tggggtcetg cacgcttttg dctttgtagg aaacctgaca ■ 60 

y tttgtctgtt tctfcctfctct f cttttcct ccStatlicctcr ; ctaktttacg tttgacttSrt: w >::r: 120 

; \ttgctgagga ggeaggagcfc: agagactgbt gtgagctcat aggggtggga agtttatc^ >: y 180 

: tcaagtcccg cciactbatc 1 actgcttctcr •accttccdcfc gaccaggc acaagtgcfgt V V J: 240 

tcttgcctgc tfctccctttg gacccaaeaa ^ 300 

agctgtggac tcagggtcct tggctacagc tgccatgtaa aatatctcat ccagttctcg 360 

caaattgtta aaataaccac atttcttaga ttccagtacc caaatcatgt ctttaqgaac 420 

tgctcctcac acccagaagt ggcacaataa ttcttgggga attattactt ttttttttct 480 

ctctnttnnc gnnngnnnng gnnngnccag gaattaccac nttggaagac ctggccngaa 540 

: tttattatan aggggagccg attntttttc ctaacacaaa gcgggtca r ^ f n ' ra 588 

. <210> 263 . 

I ' - <211> ^730 :y: — - :>::!■■■.; j:^ :v . ■ ■ 

v ; ' ' <212> DNA : :\ ofvv'; : ^ • • r = ; v- :. :•:.<■.? ' - - 

j <213> Homo sapien :;:; P^V^-c^ p;-.:'.^':^ 1 ;- ;> . 

j . ... . . • 

! <220> - — 

j <22l> misc_feature ^ 1 : i > 

<222> (1)...(730) ^ : 

<223> n = A,T,C or G : ; ; ov < ; < 

<400> 263 ^ ^ 

tttttttttt tttggcctga gcaactgaaa ttatgaaatt tccatatacft caaaagagta 60 

agactgcaaa aagattaaat gtaaaagttg tcttgtatac agtaatgttt aagataccta 120 

ttanatttat aaatggaaaa ttagggcatt tggatataca agttgaaaat tc%ga^tga 180 

ggttgggctg gctgggtata tactgaaaac tgtcagtaca cagatgacat ctaaaaccac 240 

aaatctggtt ttattttagc agtgatatgt gtcactccca caaaagcctt dbidaattggc 300 

ctcagcatac acaaca^ 360 

ttagttcagg aggaaatgcg cccttttcct tccgctctag i^tgac ggeccagttc ^ "420 

tcgtcaccaa gatgttaagg gaagtctgW aaagag^&at ^ct^aa^a: : ^gg^ : : 480 

" tgggagtgac cacaaaggaa agccaaggan aaactttgga gaccgtttct agaiicccttf& 540 

catttcacaa caaaactcng gaacaaacct tgtctcatca atcatttaag cccttcgttt 600 

ggannagact ttctgaactg ggcgctgaac ataaticctca ttgaatgtct tcacattjtctc 660 

ccagctgaag gcacaccttg ggccagaagg ggaatcttcc aggtcctcaa nacagg^c£c 720 

gccctttgnc ■ 730 

<210> 264 

<211> 715 . : 

<212> DNft " ^y- - • • 

<213> Homo bapieai^- L?C;-' " c ; "->;-. 5 -'-"»- ? e ' 

' ; ; <22b> ;: - p-.r: . ; : : n:; o^.. ^' - 

£ <221i» Ms^j^tUre^ : ' ^'m- ^ ^'"'-•"^ .^ , :.* ;U :j.v 

<222> il) . ; j (7i5) '" ' :v ::r -' ^ N: '^ --v:-^ . :o :: 

J <223 > II a- A, TV C or G ^-'^ ^:'ri:j:\-;p r-s:::::;,,; ps' - : '^ v -- 

\ . <400> 264 

j tttttttttt tttggccagt atgatagtct ctaccactat attgaagctc ttaggtcatt 60 

j tacacttaat gtggttatag atgctgttga gcttacttct accaccttgc tatttctccc . 120 

! gtctcttttt tgttcctttt ctcttctttt cctcccttat tttataattg aattttttag 180 

j gattctattt tatatagatt tatcagctat aacactttgt attdttttgt " ttCgt^gttc 240 

J ttctgtcatt tcaatgtgca tcttaaactc atcacaatct attttcaaat aatatcatat 300 

i aaccttacat ataatgtaag aatctaccac catatatttc catttctdcc ttccatccta 360 
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tgtntgtcat attttttcct ttatatatgt tttaaagaca taatagtata tgggaggttt 420 
ttgcttaa^ci tgtgatcaajt . fit tccttcaa jigaaaqgtaaj a^attcaaaa taaatatqtg : - 480 
itttatt^tca _ f aatfmacqta> atajbttacj^ 540 
jgcattggttt attaagtc^t - J, . 600 

ctgggagagg aatftctcc^a agcttgggco 4;tn^ ^660 
Yggccgggaaa :,t^ tcncc Z[ V;7is 

- <213> Homo sap^LOT.^-, srvJ ; -~ ir;r yo ^vmLv:":'? ■ir.:r : :-v.:.^--; -v.- ■ ; : - 

<400> 265 " 

tttttttttt tttcccaaca caaagcacca ttatctttcc tcacaatttt caacatagtt 60 

tgattcccat gaagaggtta tgatttctaa agaaaacatg gctactatac tatcaatcag 120 

ggttaaatct tttttttttg agacggagtt ta .]'^ 152 

<210> 266 

<211> 193 , vr; . . .. ' \ 

<212> DNA V*, ( **" . . 

<213> Homo sapien 

<220> 

<221> ..misc^f Qature^ : . , : . . .. ..... 

*<4Q0>'/266 ./^"r 1 ''"viTc'r! ^ 

, taaact^pjgt :> c.cmttctt^ N a^c^t^tg^ ag^ctac:c > c^ r ctccacat^ cqttcttttc 60 
v aagggaqtgt JLifzc^^kct.^^^g^c^^ : t^^cgac^' : g^ttc^s^[ cqtqttaaasi; ^ : 120 
. ctcccc^'t n c.^ 'j^ttttttttt. tttttttfctn T V 180 

.gagacggagt.:^ta :r ^y^;:^ : ,/';.■ rl^-/' ^ ^^,r ; . ^uS- v->93 

<2l3> DNA r ;t * 

<213> Homo sapien 



r - 



<400> 267 

tgttgcgatc ccttaagcat gggtgctatt aaaaaaatgg tggagaagaa aatacctgga 60 

atttacgtct tatctttaga gattgggaag accctgatgg aggaqgtggpi c^acagcttc 120 

ttcttgaatg tcaattccca agtaacaaca gtgtgtcagg cacttgctaa ggatcctaaa 180 

ttgcagcaag gctacaatgc tatgggattc tcccagggag gccaatttct gaggg^cagtg 240 

gctcagagat gcccttcacc tcccatgatc aatctgatct cggt£ggggg .acaacatcaa 300 

ggtgtttttg gactccctcg atgcccagga gagagctctc acatctgtgia cttcatocga 360 

aaaacactga atgctggggc gtactccaaa gttgttcagg aacgcctqgt gcaagccgaa 420 

tactggcatg acccataaaa ggaggatgtg gatcgcaaca 460 

<210> 2.68. .. .... , ? .. v . / V 

■ <2ii> 533 ".^ 1 * .. '/"v."-- , S J. ; " 'i ^y^^y.'. 'T * *. " v . 

. . <2i2> .dna ';']']'. [ ' J \ I 7y~\'~y" yyy\..'yl. : '/ 

. <213>„ iforop ~sapien . .. „ .... ^ ^ ' " i r ^ 

<221> misc feature " 
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<222> (i) . . . (533) 

<223> n = A,T,C or 6 , . 

<400> 268 . ; 

tgttgcgatc cg£tga.taga atagcgacgt; ggfcaatgagt. gcatgggacg cctcc^actt ; ; 60 
accttcgccc gtggggaccc cgagtacgtc Aapggcgtcg- tcactta^ ; 120 

acgcccgggc gcgttcgatt taccggaagc gcgagctgca gtgggcttgc gcccccggcc 180 

aaattctttg gggggtttaa ggccgcgggg aatttgaggt atctctatca gtatgtagcc 240 

aagttggaac agtcgccatt cccgaaatcg ctttctttga atccgcaccg .pctccagcat 300 

tgcctcattc atcaacctga aggcacgcat aagtgacggt tgtgtcttca c -agctccac 360 

tccataacta gcgcgctcga cctcgtcttc gtacgcgcca ggtcc^tgcg, ;tscs«attcc 420 

caactccggt gagttgcgca tttcaagttn cgaaactgtt cgcctccacn atttggcatg 480 

ttcacgcatg acacggaata aactcgtcca gtaccgggaa tgggatcgca aca ; ; : 533 

<210> 269 ' '/^m' 1 ' ''7^ 

<2ii>'so' r: l".r v \^ "" r ^7 ' 

<212> DNA 

<213> Homo sapien ; - ; ; \ , 



50 



! r: ; <400> 269 r , : .pyxyc- : ;;: -,:ox~:vo— > •-7-7;^r;- ; ;7/;' • 

! v. ; tttttttttt ttcgccMtgaa ttagctacagj;a£^ -ja^rtv^ ;■ 

j «V. . <210> 270 v-i-*:,/r, ' ll''^^:^^ V' I'' *V' 

; o;^.;/ , <211>, 515 : * : -. :f . ^ % ■ ^;>;/;v::^ ;;m:V.v vo. 7':.-; Jr>:.'-' ;v"V r v-;. 

J<2;12>.D*JA yp K >,-;/;:r\jc, . : 7 ..^J,^ ' , "m:^"S- 

<213> Homo sapien ' ^.-i. -.r .-. } ■s-.-t^. -;• --^'..r- -^-V — c 

<400> 270 ^ v .;- ; . : . : . 

tgttgcgatc caaataaccc accagcttct tgcacacttc gcagaagcca c-gtc<:tttg 60 
gctgagtcac gtgaacggtc agtgcaagca gccgcgtgcc agagcagagg /fcgcag<aatgc 0,20 
tgcacaccag ctcagggctg acctcctcca gcaggatgga caggatggag;-n*:gccgtacg 180 
tgtccaccac ctcctggcac tcttccgaca gggacttcgg cagc*-tcgag icattttgt 240 
caaaagcgtc gagtatttct ttctcagtct tgttgttgtr f ';< ,rt 7f >cacc-cct 300 
o;= tcaccaggaa tt^cacacc tcacag^aaa- jcatcagc. V ^gtc" ctct 360 

; j L ta atgggctc cpagttpc agggcaggga tgacs * W'-^'V^r 7r ^: 420 

. t ccagagtctg catgggcatc tctttcacct cafccacagaa cccaaccagc -,giw J^t *itr.t:...:rvv 480 
) iccttgggttg.catgtgcatc atcatctgggs at^cgcaaca : : , - nro: :Vr>;.- ,,u 519 



<210> 271 >r v - -,\v: 
<211>^457 ; I-"- >: 
<212> DNA 
<213> Homo sapien 



<400> 271 ' 1 

tttttttttt ttcgggcggc gaccggacgt gcactcctcc agtagcggct 5"cacgtcgtg 60 

ccaatggccc gctatgagga ggtgagcgtg tccggcttcg aggagttcca ccgggfccgtg 120 

gaacagcaca atggcaagac cattttcgcc tactttacgg gttctaagga cgccgggggg 180 

aaaagctggt gccccgactg cgtgcaggct gaaccagtcg tacgagaggg gctgsiagcac 240 

attagtgaag gatgtgtgtt catctactgc caagtaggag aagagcctta ttggaaagat 300 

ccaaataatg acttcagaaa aaacttgaaa gtaacagcag tgcctacact acttaagtat 360 

ggaacacctc aaaaactggt agaatctgag tgtcttcagg ccaacctggt ggaaatgttg 420 

ttctctgaag attaagattt taggatggca atcaaga 457 

. <210>;272 ■ ^-u = r ".:■{.";:.* v. - ; , ^y^^vy:. t y * ! ^ ' 
..<211> 102 .v.---r.v.-^ f - J ; ..:- t r ^.- t . , S ..X-..- • • -r. 
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<212> DNA . - I.' :J->.i: 

<213> Homo sapien \ ^ . ^ 

<400> 272 : 

tttttttttt ttggg^aa^a^^ctgka^iae •-'blit:ttsba^^^tct^6t^9' ggdtcaagcc: - - 60 
cgcaggggaa atgbdaetigg 1 ocaggtte^ ■"■•■^T^ c ^ - ^ 102 

■; ;..v..:%c '■^•Jv^cj^ :;.o> r ^:---o ' v/-r.*::v;-;:;jyv. 

c^l*' 455 ??j:v.:.-:... :^\vrD;V^ j ;; ^^^--r^v:y. 1,-):;;;:;,: 

'^:<213>: ( 'S0intf^aapi6il > ii^' ; s^i^'£v:£:?r : y J ^^r-'^k' J* * vv**.-?. v -. 

<220> *- r: sr-vr- • : ^--V?^^'-- ^pg>,- ;, :-^-£ >.. ^v.o^a : i i-: is,^;-^ ^js^i:- 
<221> raisc_f eature 

<222> (1) . . . (455) -0^51: 
<223> n « A,T,C or 6 ^ < * 

<400> 273 . < C> 

tttttttttt ttggcaatca acaggtttaa gtcttcggcc gaagttaatc tcgtgttttt 60 

ggcaatcaac aggtttaagt cttcggccga agttaatctc gtgtttttgg %aatcaac&g 120 
gtttaagtct tcggcos&ja?-' ; ? ' : 180 

ggccgaagtt aatctcgtgt ttttggcaat caacaggttt aagtcttcgg ccgaagttaa 240 

tctcgtgttt ttggcaatca acaggtttaa gtcttcggcc gaagttaatc tcgtgiitttt 300 

ggcaatcaag aggtttaagt cttcggccga agttaatctc gtgtttttgg caatcaadag 360 

gtttaagtct tcggccgaan ttaatctcgt gtttttggca atcaacaggt *tt£antcttc 420 

ggccgaagtt aatctcgtgt ttttggcaat caana .^ 'q- ^ <.-rr.:-. 455 

<210> 274 Of ; 

,-S<21Xx*T4Sl £>orjV\,r\:z7io :? 1 '^^coj;:>p;f :• J-V:^ . a*>-^:r/:^- - i ji^u. ^9-*- 

;< 213x> tSia^ nj ^^:>^-*r :o j;- ^;n,> ■ r ,-. .-. ..^ -pv f 

- ^--^ 3 - v e52 -•■ — 'j.^:Ow^::>3 >r,;=;v.., : 

^<4n0t* : :2£v/ 3;- 3 ,n^:?.Ti ":>; = ;? ji^" 1 - r;:^;vrEr.or. 

tttt fctttijrtv :t;tggccaat;?p bcettg&tQa: a^tcaat$rt v g^a*atccT;c ^ ggtkaaaEae - ^ 60 
tggcaa^Qfv, *?^^c3i^ C&atg&tcaa gftgggfetfccaE 120 

tccctgg^^ u^aggctgg ttcaacataai ga^aatcaat> iaatgtaatc catcacataa 180 
acagaaccaa agacaaaaac cacatgatrt:&> tcfccaataga^ ^ trgc^ga^aaig gc^ttggatta 240 
aattcaacag cccttcatgc taaacactct taataaacta gatattgatg gaatgtatct 300 
caaaataata agagctattt atgacaaacc cacagccaat atcatactga atgggcaaag 360 
actggaagca ttccctttga aaactggcac aagacaagga tgccctctct fcaccgctcct 420 
attcaacata gtattggaag ttctggccag ggcaatcaag a ^ 451 

<210> 275 

<211> 729 : 

^213:^^H6mor'saplienv v>*> ix? ^ c-'c^' "'■"u 1 - rj " 

: ^U-^: r; '" f ^V^': ; r-:i->" : p;; ^ -i/ ■ : .'■ ."cr ^ i^ » ;*r : ^a-/ . 

:;:;<-23-0^.v :r. ' : -;-"r- : ; - 1 vvoro - J-K ' " - •. *-; :: '* : tr:^ — 

^:<:221>:;iaiac^eat^iireso v?"^ir~ 'i/^-v n>;-r r ^e-:- - ; ;i _j s -v. : r 

?:222>;(15 . ;■ ;vf7-2S)^r'- -r^'^^^-a 4--2-. f -: f: --: or^P* : 

•.■;-<223>..ji:-h iVvT;G or G Jc-«:£^ -^i- p f.iSi} . :rv.o- ;v ;. y -■■ .■ •■ 

<400> 275 

tttttttttt ttggccaaca ccaagtcttc cacgtgggag gttttattat gttttacaac 60 
catgaaaaca taggaaggtg gctgttacag caaacatttc agatagacga atcggccaag 120 
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ctccccaaac cccaccttca cagcctcttc cacacgtctc ccanagattg ttgtccttca 180 

cttgcaaatt canggatgtt ggaagtngac atttimagtn gcnggaaccc cWtca;gtgaa 240 

ncantaagca gaantacgat gactttgana nacanctgat gaagaacacn ctacnganaa 300 

ccctttctnt cgtgttanga tctcrmgtcc ntcactaatg cggccccchg cnggtccacc 360 

atttgggaga actccccccn cgttggatcc ccccttgagt ntcccattct ngtcccccan 420 

accngncttg ngngncantti crnncctcnca ccntgtttcc ctgnngtnaa aatpflgtttt 480 
, t \ ncc^ccnccc naattcccac ccnaatfcaca gcgaanccng kaggccttcri : naagtgttta : 540 

angccciigpgr ^ttcctcnt itaiitt£fcag dctaccctdci Ctxdttnntiht tncgngttgg 600 
tcgcgccptg ^cncgcctn gttcctct^ ; 660 

,,nnnctntt:cc tnhnactagc tngcctttcc ^ ri^cbgng^if ncknngcaca ttaaicmriac 720 
, tntgtnncc J' t 'J" ^. " : '■ 72 9 

' : " >: <2±0> 276 : ' 1,W " v;? ' '-"'^ — -v.;;:.; ;--;r .-t;:;: -=v 

<211> 339 — ? ■•v'-' s . 

<212> DNA 

<213> Homo sapien w ' 



<400> 276 

tgacctgaca tgtagtagat acttaataaa tatttgtgga 
tacagagaaa aatagaaaag tacaaattgt tgtcagtgtt 
: ttcccaaagt. tctgacttca 
gcttttgaaa atcaaatgja^ 
aactattaacj t<^ctagcaaa tataca^ 

\tatgtaggtg- 'tt^ - ?r. r...ir 



atga&fcgg&t gaagtgg&gt 
ttgaaggaaa attatgatct 
Jttc taagaca ^gttagtat; ct ccatacat aattt tac tt 
atalatcfeatt tagattg^ta Wtttkttta^ -a'ctggctata 



<210> 277 
<211> 664 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<223> (1) . (664) 
<?23> n = A, T t C or G 



60 
120 
180 
"240 
300 
339 



tgacctgaca tccataacaa aatctttctc cattatattc fct;c£a§gc^ 60 
aagcatccaa aggaaacaaa tgatggtaag accgtgccaa gtggggagca gacaccaaag v J 120 

taagaccaca gattttacat tcaacaggta gctcacagta ctttgcccga cactgtgggc 180 

agaaatagcc tcctaatgta agccctggct cagtattgcc atccaaatgc gccatgctga 240 

aagagggttt tgcatcctgg tcagatnaag aagcaatggt gtgctgagga aatcccktac 300 

gaataagtga gcattcagaa cttgagctag caggaggagg actaagatga tgtgtgagba 360 
actctttgta atggctttca tctaaaataa catggtacgt gccaccagtt tcacgagcaa . 420 

gtacagtgca aacgcgaact tctgcagaca atccaataac agatactcta attttagctg 480 

cctttagggt cttgattaaa tcataaatat tagatggatc gcaagttgta aggntgctaa 540 

aagatgatta gtacttctcg acttgtatgt ccaggcatgt tgttttaaan ^ tdtgccttag 600 

nccctgctta ggggaatttt taaagaagat ggctctccat gttcahggtc aatcacnaat 660 

tgcc ' 664 

<210> 2?§ . ^ ( u ' : ' 

' ^2ii>.;452 ,'" f \ '"; '* '1 v ' fv - :::;; ^ : -*- - ::t; ' : : — 

*.<212^'pna -^l/V/ !v/. 1/^!'".'./; : : / 

. <213> .Hcrato 0apien ' . II 7 ".-."1 .J "'].' T' " ' ] \ ■• ' 



:;<22o> 
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jc221> misc_jf eatiare. .„ 
.<223 > n A, T, C. jOt G; 
?i <400> .27J^- h c ^ k ;j ^;''' 

tgacctgaca .ttgaggaaga ^ ^q^p^qacc: t ^ cjtgaaa t.tpc^ t tag^ttcag aagggcattt^ \ 60 
^acacagagt.gggfLctctga, ^ igaagtcrtc^ 

ctgcaatc^g-^ c : 180 

gcaatccttc ctgcagac^it; " 240 

gatacatagc ccatagtgcc cagagctijaa cc t c tggttg agaigaagtltg ccaa^gagqj ^'300 
ggaaaaatgt cttgaaagat ctataggtca ccaatgctgt catcttacaa cttgaacttg 360 
gccaattctg tatggttgca tgcagatctt ggagaagagt acgcctctgg aagtcacggg 420 
atatccaaan ctgtctgtca gatgtcaggt ca • ^ 452 

<210> 279 ^ ; ( 

<211> 274 ' s ' h V ' 

<212> DNA 

f213 ; > ifomp „sapi$ri_ ,.. ... ... 

^<4oK"^ ^^^^^^^ ! .'" v .] 

ttttttt^tt . : ^t;^gcaagsr ggtgctgdfct ^ gcactttfcgg 60 

ccactgc^ag^agcacac^a^ ^giaaLgt^ggf" g£$93$9%tt ttatcccltaa c^cggttattt 120 

ccctggttct gCgtcgtgtc cccattgrgcfe ^agtca^gac tgc^aatct kckpt^dcc 180 

aactggctac tgtttaaaat tgaatatgaa ' tiaatt^ '240 

tacggtacaa gacgtgtttg ggcatgtcag gtca 274 

<210> 280 ^ ; 

<2ii> 272 ; J '"'■■";' r ■;*/••;"■ 

<212> DNA " ' — ■■ £ ' :; - 

<2i3> Homo sapien 

<4oo>28o . ^ ... //\"!V"'^T." : ' \"'.* v "■'v" ;, .;". v 

tacctgacat ggagaaataa cttgtagtat tttgcgtgca atggfaatact atatgdfg^rt 60 

gaaaatgaat gaactagcaa tgcgtgtatc aacatgaata aatcccccLala acataiataa't 120 

gttgaatgga aaaggtgagt ttcagaagga tatatatgcc ctctaaatcc atttatgtaa 180 

acctt taaaa aaptaqattj^ tttatgrgtca taagtccatc cagaaaatat £ taaaaacct 240 

.acatggsjafe^jw^ ' 7* ^ ^' '""*'" .272 

, <^13>/;j^omoV^api^7 ".' ' 
. <22.0^ ( . 



• 1 1 . 



, <?21> mi^c^f ^atTftre . yj\*T^.". * '\ /*"' •---**' •' ••- * - ' 

<2?2^; (i) . (431^ ^ l2 ^r'^ : ':' ! .^ * '* ' ' : " : ' ' :U ' : : - ' \ 

<223> n = 'A^TjC'or G " *"" *' " ■ - ■* iJV : : ^ * ; " r' •'*-' ' 

<400> 281 

tttttttttt ttggccaata gcatgattta aacattggaa aaagtcaaat gagcaatgcg 60 

aatttttatg ttctcttgaa taatcaaaag agtaggcaac attggttcct cattcttgaa 120 

tagcattaat cagaaaatat tgcatagcct ctagcctcct tagagtaggt gftgctctctc 180 

aaatatatca tagtcccaca gtttatttca tgtatatttt ctgcctgaat cacatagaca 240 

tttgaatttg caacgcctga tgtaaatata taaattctta ccaatcagaa acatagcaag 300 

aaattcaggg acttggtcat yatcagggrta tgacagcana tccctgtara aacactgata 360 
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.cacactcaca cacgtatgca acgtggagat gtcgcyttww kkktwywcwm rmrycrwcgn 420 
aatcacttan n : "' - ' - :! ^ ; : - 3 43i 



<210> 282 

<211> 98 

<212> DNA 

<213> Homo sapien 



. <400> 282. . _ _ 

^ttcgattcg" atgcttgagc ccajggagttc aa^Mctgcag 
t tggacaacag aqr'cgagtc^^ nc.u-- : -:-.v 



<210> 
<211> 
<212> 
<213> 



283 
764 
DNA 
Homo 



60 
98 



sapien 



<220> 

<221> misc_feature 
<222> (1) . . .(764) 
<22i> n = A,T,C or G 



tttttttttt ttcgcaagca cgtgcacttt attgaatgac act^agaca 
tataaactgc tgtatctagg ggcaggacca agggggcagg ggdaacagcc ccagcgrt^ca 
gggccascat tgcacagtgg astgcaaagg ttgcaggcta tgggcggcta dt^vtaaccc 
cgtttttcct gtattatctg taacataata tggtagactg tcacagagcc gadtwccart 
hacasgatga atccaawggt caygaggatg cccasaatca gggcccasat fi'ttcdgjgcac 
ttggcggtgg gggcatasgc ctgkgccccg gtcacgtcsc caacdWtcty < CdtSgtCceta 
cmcttgawtc cncnccttnn nntnccntna tntgcccgcc cncctcctng ngtcaaccng 
natctgcacfc ^ptccctcn ccccttntgg ^tctcntcc ttpaantaan nttatctrfetn 
acnccccpct ^ ^cctttccc c ctriccmcccn t^tcccagri n^ 
,. cnctnt^ctn 'cn^tcgtfcc OTCctmtaa 
ngnnanttct ttccttcbct cccnacgcnn tgcgt^cgec 1 ''cgtcte^ct'^n^dt^c^iili^ ! 
cccn n acttt atttaccttt ncaccctagc nctctacttn acccanccnc fecdtadcrtce 
nggnccaccc nnccctnatc nctnnctctn tcnnctcntt cccc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
764 



<210> 284 
<211> 157 
<212> DNA 
<213> Homo sapien 



<4oq>;284 [ y ~y,jy \Z ly. '. :- * " , ';' / ' >:;v — ^ — 

caagtgt agg caqag^ga tg aaagcc tgga gcaaacacaa tctgtgggt a a feEaadgf£t: t v 
atttctcccc ttccaggaac gtcttgcat^ gatgatcaaa gat:cagctcc r tggtckacat 
aaataagcta gtttaagata cgttccccta cacttga 



60 
120 
157 



<210> 285 
<211> 150 
<212> DNA 
<213> Homo sapien 



<400> 285 



attcgattgt . actcagacaa c^ata^gcta agtggaagaa gtcagtcaca aaagaccaca 
tactgtat;ga , cttcatttaq | attaagtgtc^ ^ cagaatag|rc" aaatccgt^g; agkca^aa^g 



; 60 
120 
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tagatgagca gctgcctagg tctgagtaca . ^ " s i50 

<210> 286 

<211> 219 ' 
<212> DNA 

<213> Homo sapien . ,: 

<400> 286 

attcgatttt t £ttttttttg w gcc^ aattcttact ccctcagatt ttttgt^tgg 60 

ataaatgcaa gtctcaccac cagitgtgaa ^tcacag^ 

gcaaccttgg ttaggatcaa tccaatattc accatcHggg aagtcaggat g^ctgagttg 180 
caggtcttta caagttcggg ctggattggt ctgagtaca 219 

<210> 287 

<211> 196 ' '~- rVi r: 

<212> DNA * r " ; - ; "' " ' r ' ' 

<213> Homo sapien 

<400> 287 r f 

attcgattct tgaggctacc aggagctagg agaagaggca tggjaaca^at tttccctcat 60 
atccatactc agaaggaacc aaccctgctg acaccttaat ttcagcttict ggcctct&ga 120 
actgtgagag agtacatttc tcttggttta agccaagaga atctgtcttt tggtacttta 180 
tatcatagcc, tc^aga^^.^.. . ^ ....... ;r .. ..... . ' -■ : -- > > : . x ^ 

% <2i3">^.H^o"sapi^ix ;J \ tt ' " ' • 

. attcg^t^Q^t^qcagtcc ^t^ctctgt air^gattca 60 

: tttgtfcgaaa ttg^ttgagt aaaacattta t^tcc^ta ^iatatgcca attaccatgc : 120 
taggtac^g^ ^Sfattc^gt: . <jaccgagatg ctogccc ggttca[agtig atccctctcc 180 

~ cagagtgcac^ tggac^gaa . " . . .*' . ' ' '* 199 

<210> 289 ^. . ■ u. v,^-;.-^ 

<211> 182 

<212> DNA 

<213> Homo sapien : ..i 

<400> 289 : : " ; 

attcgattct tgaggctaca aacctgtaca gtatgttact ctactgaata ctgtaggcaa .60 

tagtaataca gaagcaagta t:ctgt^tatg taaacattaa aaaggtacag tgdadctt6a 120 

gtattataat ct^gggadc Scqattatat atgtggiicca tcatt^§cca aaaaaaaiaa 180 



<210> 290 
<211> 1646 
<212> DNA 
<213> Homo sapien 



<400> 290 

ggcacgagga gaaatgtaat tccatatttt atttgaaact tattccatat tttaattgga 60 

r tattgag = tga ttgggttat - 120 

ttgaaataga agtataagtt gctaccattt ttt^atsiaca tt^aaa^atia ^tatt£tadc L :r : 180 
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atctttaatc atcttggaaa atacaagtcc tgtgaacaac cactctttca cctagcagca 240 

tgaggccaaa ajjta'aa&ct- ttaaattata } acdta€gggai ^ttcttagtag tatgtttttt * 300 

tcttgaaact cagtggctct atctaacctt actatctcct dactctttct 360 
actcta'ggct cttaaaaatc tgcccacacc aatcttagaa gctctgaaaa gaatttgfict"' J, i"-'i'-"420 
ttaaatatct tttaatagfta ^ acat^tattt tatggadcaa attgacattt tcgactattt :>: - 480 

tttccaaaaa agtbaggtga atttcagcac 1 ^actgagttgg gaatttctta tcccagaaga 540 

ccaaccaatt tcatatttat ttaagattga ttccatact^ cgtt ttcaag -gagaatccct 600 

grcagtctcct taaaggtaga acaaatactt tetatttttt tttcaccatt gtggrgattgg 660 

actttaagag gtga'ctctaa aaaaacagag aacaaatatg tet:cagfctgt attaagcacg 720 

gacccatatt atcatattca cttaaaaaaa tgatttcctg tgcacctttt ggcaacttct 780 

cttttcaatg tagggaaaaa cttagtcacc ctgaaaaccc acaaaataaa taaaacttgt 840 

agatgtgggc agaaggtttg ggggtggaca ttgtatgtgt ttaaattaaa cicctgtatca 900 

ctgagaagct gttgtatggg tcagagaaaa tgaatgctta gaagct^ttc aCatcttcaa 960 

gagcagaagc aaaccacatg tctcagctat attattattt attttttatg cataaagtga 1020 

atcatttctt ctgtattaat ttccaaaggg ttttaccctc tatttaaatg ctttgaaaaa 1080 

cagtgcattg acaatgggrtt gatatttttc tttaaaagaa aaatataatt at^aaagcca 1140 

agataatctg aagcctgttt taitttaaaa ctttttatgt i200 

tttgtttgtt tctattttgt tggtttttta bt£t:g£tttt tgtitttgttt r tgttttgttt ; 12 60 

kgcatactac atgcagttdt: ttaaccaatg ^cCgtttggc 1 taafcgfcaafct aiiagttgt ta 1320 

atttatatga gtgcatttca actatgtcaa t£gt^ i380 

ctggtaattt ttttatttac aatatgttta^ a gfitctcat^t ^ 1440 

gtttatagca Jcfaagttattt 1 atttctatg^ cattceagcg ~£atattttgg : tgtttgcgacjr' : 1500 

gcatgcagtc aatattttgt cicagttagfcg £acagta£tb a^caacgcct^^tagc^tct ^ 1560 

ttggccttat ^taaataaa ; aagacc£gtt tgggatgtat: tt^ttatttt K taaaaaaaaa" 1620 

aaaaaaaaaa aaaaaaaaaa aaaaaa '~- r - ■'• '-'-^ ^ -'^p'- :tr\~:: :-3~^:r;;- :.:::rj~\ ; f; \SA6 

<210> 291 •• * : • " r. : : p y r>:..: -j , r.--r.:\;. r.\ : 

[ k21X> XS$X ? : : ' /r - ' I- : " — ^^v^':^- \ • 
<212> DNA ' ,; '-*'" : V lt: "^"H' .-^J^i-'-^v^^^^/.-.v 

<213> Homo sapieri - "* '■' ! " : ' : :; P-' V -"^-^ - :?:j~jz-:> y \t 

<40tf> 291 - - ^-r-^'o ■ "T-.."-.? - :? >T : - " v-' !V " ! -'-vVr 

^tcatcaccat T tgccagcsigb ggcacegtta gfccaggttt : 60 

;dttccgtgtt dttcattctt " cttcaatagc cataaatbtt cta^ctiet^g ^ dtc^dt^ttt ^ * 120 

; tcacttcctt taagcctttg tgactcttcc tbtgatjgtca gctttaa^^^ ? 180 

' ttgctgtttt ca^aa^agat ttttaabatc tgttttfcctt tgfeagtda^ ; " 240 

^caaattacat gatgatgadt-agd^^^ba^ tactctctgig ; cb^cttftcc ' a^ra^cirtga;g' 300 

aagatacatc aacatttt^b tbatgtagag ggbtgactat acttgc^^ 360 

; cagcaagtat gagagcagtt cttccatatc tktccagcgc atttaaatte gbttttttct ' ' 420 
; tgattaaaaa tttcaccact t§bB^ttt^ acbaagtagc a^tggtgfc^a ^ 1 J 480 

ggccatgctt ^tttttgalt tcgat^^ 1 540 

atttatcttc attgtagaca ^ tctggaatat 600 

. ttggatcagt gccatgttbc kgcaacatta ac^cacattc itdttfectgy*-fe ' J 660 

cctttgtcag agctgtcctb tttt 720 

gcacgagttt tictabttbt^^ t^gca^asr^c^ 780 

tttgcttgtc cctbtt^pttb ^ acatcc^t^rt bcctga^cat ga^atga^ ^btttctgg^ - ; 840 

ggactttacc ccaccabrgba gctct^tgefa gcttgtccag atcttctcca tggacgtggt:' 900 

acctgggatc catgaaggcg ctgtcatcgt agtctcccca agcgaccacg ttgctcttgc 960 

cgctcccctg cagcagggga agcagtggca gcaccacttg cacctcttgc ttcca^cgt 1020 

cttcacagag gagtcgttgt ggtctccaga agtgcccacg ttgctcttgc cgct'bbccct 1080 

gtccatccag ggaggaagaa atgcaggaaa tgaaagatgc atgcacgatg gtatkctcct 1140 

cagccatcaa acttctggac agcaggtcac ttccagcaag gtggagaaag ct^tbcaccc 1200 

acagaggatg agatccagaa accacaatat ccattcacaa acaaacactt ttcagccaga 1260 

cacaggtact gaaatcatgt catctgcggc aacatggtgg aacctaccca atcadayatc 1320 
aagagatigaa gabactgcag t|[tat^ ataacaaaat ^ 1380 
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aatataattt ^cctc^g^g cc^tatg cccgaagaag : . 1440 

ccagtcgoag agaagGcaca^ct^aagctc^: ^gtcctcagqc -atcagcgcca, cggacaggar " 1500 

}> tgtgtt tc^t ccccagtgat ^ f agqjtgccgccj. . gcacacggtg \ 1560 

gctcctgaga aacaccqoag ,<£tct.tccg^ 1620 
tcacataaac agaatt^aaaa gcaajag^ .^gaaaaggccL v ' 1680 

; tttgacaaaa £p^^^ 

cttttcccca .t^tag^tta^t^t^ct^ .gggcttftca.^ag^^ 1800 
aaggtatgtc, " U-*851 

t $2XQ^^i ±f.7:;*:£^vl '<■ '^TC]\- -,' ' , '. 

r <:2i2>-.nNA ""V'^y.^ 1 " T ; ' . * :;Jf 

tcatCficcat tgcgagcagc f ggcaccg$ta ; gtcaggt;ttt . qtggga^tccj .sacatgagta . 60 
cttccgtgtt. t q^ ^ctagctctgg' qtggctgttt 120 

£cactfccctt ;r |^ ~ 180 

ttgctgtt;tt : ,qaga^ .tgt;ttfctq^ ,._ 240 

.caaattac^ agatct1;gag.l, .300 

, aagat3p4.tc : ,aacattttgc-<^ cqacaac^ta ; ':; 360 

bagcaagtat gc^ Ic^tttttct 420 

tgattasa^a.^^ ; ^ ^: 480 

ggccatgctt gttttttgat tcgatatcag caccgtata§ gagca^gct^ttggccatta^^- 
atttatcttc attgtagaca gcatagtgta gagtggtatt tccatactca tctggaatat 600 
ttggatcagt gccatgttcc agcaacatta acgcacattc atcttcctgg q^ttgtacgg 660 
cctttgtcag agctgtcctc tttttgttgt caaggacatt aagttgacat cgtctgtcca 720 
gcacgagttt tactacttct gaattcccat tggcagaggc cagatgtaga gcagtcctct 780 
tttgcttgtc cctcttgttc acatccgtgt ccctgagcat gacgatga^./tcctttct^r 840 
ggactttacc ccaccaggca gctctgtgga gcttgtccajg atcttctcca tggacgtggt 900 
acctgggatc catgaaggcg ctgtcatcgt agtctcccca agcgaccacg tfcgctcttgc 960 
cgctQccc.tg ; jcagcagggg^ H .ag«gt9gca p jBr^cc^cttg. caqptqttgq tcpcaagcgt:^ , *020 
cttc^agag; gag^ ttgctcttgc qgdjbcqccct : . ! i080 

gtcca£c£ag ggagg^ag^ atgcaqgatg gt^tact;dct 7 . 1 140 

cagcqatca^ -acti^c^gga ;1200 
acaga^^tg. a^^^ acaaaca^^t t^cagcqaga[' " ; 1260 

cacagg^^ a^cqtaqcqa^atqacaca^q 1320 

aagag^ga^ A g4cac£g^ ctpfct'ddticc ataacaaaat 1380 

aa^tMt^i^^tc^^^g, qqa^tatgg^t.. gaactatgia ' .1440 

ccagtcgcag 0 ^cqtcagqc atb^^ 1500 

tgtgtttct^ agqtgcc^ca^ gcacacggtg \ 1560 

gctcqto^ga^"^c^QCccag^ qtc£tcc^^^ qaa^tcaata aatgtgataa " " 1620 

tcacata^f c;.ag^fttaaaa; gca^a^cac^^ agakaaggca "... 1680 

tttgaca^aa tqcagq^tqq^^ cjtq^g^ggaa at^cttqtak 1740 

cttttcccca ttti^gt^ 1800 
aaggtatgtc ccttctatgc^ ctgt^tigct Jgagg^ 1851 

.^2i6^'";293 " y .. ' y vi. ; ::!°^; ' ; . 

/<iii>^668 ..^ . y v " " ,'. ■ - '] ' *-\ ' V^ : ^y y\ * ' 

.. r <213> Homo sapient. .. . ^ ?V*/1' ' ^ - 

.cttgagcttc caaataygga agactg^ccq Jttacaqisgt 60 
ttcagtattt tgaagataaa attrgtagat ctataccttg ttttttgatt cgatatc^gc : 120 
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^accrtataag ^gjcagtgctt ^^gpc^ttaa ttta^ 180 
gagtggtatt. tqcataqtca. tctggaatat, i gccatgttcc ^gcaac^eta '77 I 240 

^acgcacattc a£cttcctgcj c^tgtapgg cc^tp^ta t;tagacc^iaa aa^ 
catatcttag gaattca^ 

agaaaactca ttt t tatgcc . atgtat tgaa ^atp^aaccca ccitcatgcfcg ; atatagfttg^ '^f ~^7 42 0 
ctactgcata cctttatcag aiget^octo^tt^^i^ osia.s3^^tt k^qtt^c^ 480 
> cgtctgtqca gqaggagtt^ tggc^gaggq cagatgtaga , 540 

; gcagtcq^at; gagagt;gaga -^aptttt^ 600 
:.gcaatgatt:c atgtaadfcgc, aaac^ 660 
aaaaaaaa ;:v .. ^.-.^ ;*^.-- i *^v r./7, 17. ~.--77/7* ; 4 '7 1 77"' .777. 668 

• ^2xo>,294' 17X7' .7^77 '^'7:^7777; 7;77777T~!;i7 77 77'^7"7'' 777^7 7'" 

, ? ■ ,<211>-.1512 : ,,,..:,'};... ;u:^77^<^r ^L"v-r-r7i J ! V' 17^. l^^T^Y/: 

;<212>,j>ha. j."? 7 77 ,7' 7^7^7 777 ^77*777^^71 777' 7 77' ;:77!!"7lV 

:■ : <c213> Homo ..sapiexi :?i 777.-r *r 1 JV , : ,, , f * . .. : 7 " 7~- * ' 7'—* 

'J; <400> 2?< Z-Z^ZZ ^i^Z^: VZZIZZ ■ 

gggtcgccca gggggsgcgt gggcttt cct cggatgggtcj ^gggttt:§cc ctgggtgggg 7, 77 ' 60 
ctgggctgggc trgaatcccc tgctggggtt ; g^^ 120 
ttcaaacaga ttggaaaccc ggagtte^ 180 

; atctgttggc ta.ctactggc £t;ctcqtggq ; tgttaa^airjc; ^^atggKggt . fegaggttgat s 7 7 240 

vtccatgcqgg c^gqttcttc t;gtgaagctfig J 300 

Aggtgqtgcc gttgc^tccc ?tgctgcaggr : gagagcagca agape , 360 

/Sgagaccacg-a^gactctgc tatgaagac^ctg^gga^^^ 

vqactgcttcq eqtgc^gjcag ggggagt-ggc H^a<^ 7 480 

^acgaytctg ctatgaa^c^ aqt 
ccctgctgca gggggagcxg caagagqa^ 

gecttcatgg ageccaggta ccacgtccgt ggagaagatc tggacaagct ccaca^agct " 660 
gcctggtggg gtaaagtccc cagaaaggat ctcatcgtca tgctcaggga p^etgaegtg 720 
aacaagaagg acaagcaaaa gaggactget ctacatctgg cctctgccaa.tgggaattqa 780 
gaagtagtaa aactcstget ggacagacga tgtcaactta atgtecttga' caacaiiaaag 840 
aggacagctc tgayaaaggc cgtacaatge caggaagatg aa.t^gj^t 0 ^tgppg^pg m 900 
gaacatggca ctgatccaaa tattccagat gagtatggaa ataccactct rcactaygct 960 
rtctayaatg aagataaatt aatggccaaa gcactgctct tatayggtgc Jjg^t^ogaa 1020 
tcaaaaaaca; aggtatagat ctactaattt ta£cttc^ ^^Jtj^tf^^ ,,1080 

taacattgac gtgtgtaagg r: gccagjtcttG , c^tst^J^ ~7 1*1140 

gaaaatattt tgaaatgacc .ta§l;t^tctnit ag^cttt§t;t~ tta$atjzi^ .1200 
agaagcatta gagggtagag tfcfettttttt , ^ 1260 
.gaaaacactg -aatttgt^aa ; aggtaafiacfc .tacta£tt;t^ 7 ~ 7 ^.320 

: ttttttcccc taatgaatgt aag^tggcaa ■ aat^tt^5^7ga^taggt tt ttaqai^a^, 7 7 ^1380 
actccaagaa aagtt^aaca ; tgtttGagtg ; aa r ; 1440 

taaaaaacag taatagatac gaggtgatgc 7gc^tg|;«agt; > ggpaagg^t t. ^g^tatt^c. .... 1500 

tgatCfecgtg CC ..• -: :: \^. '-^:?^Z- ^; : ;r ^:Z[ZZZy^ ^ ^7-::::' 151 ? 

• <211> 1853 : ^;, >5 ^ : ^ r ; o:>r--;>;^ ^. , , : J : . ,7 , •- • • : 

■<:212>.EffiJA ;.;7i3^-::.. j::---;' ^^^>-v:-'7v - J::.' ..7*1.^ ^ 

■;;5213>r : Hoino-:Capien.7- - a ; * n:,> :- v x'-=-..7 ^-.7.- . . . - 

gggtcgcqca gg^gsg^J gggctttcqt cgggtgggtg: tgggttttccVctgg^ggg^7 60 

tgggctgggc, trgaatcecc^tgctgggg^t . ggqaggttf t ,ggctg^att r gacttttytq^ t 120 

; ttcaaacaga :ttggaaaqcc >ggagttacct, : gctagttggt ga . 180 

;atc tgttggc ; tactaqtggc t tct cctggc : tgt taaaagc ^ agatggtggt tgaggt^gat , - ; 24 0 

tccatgccgg ctgcttcttcr tgtgctagaag^ qqatttggt^tcag^ 7 ^ 300 
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tggtgd^cc gt t^c t tccc c tgdtgca^g :; gaga£dg^ca 'agSgcaac^t- ; gg^cfac t t'ct ' 36 0 
ggagacescg ^ ^cgiictctge 1 tWfcgkafgacia T efe#a^gag^ ^ggtgfccge r " ^ 420 

cactgdttcc cetgcCgcag 'Wsgagtgg^ a^gagdaac^ ^tg^cg^tc tggagaccab 1 480 
'5acga^tett^ ctat:gaaig^b ^cfccag^a^^ bcactgcttc ^ ^ 

540ccctgctgca^ggOTgagcfg cakga^^a^' Igtg^g^gctt' ggiggagafcta cgatgacagy : 

gccttcatgg a^ccca^ ccabagagcfc v ^660 

gcctggrtggg ^t^a^t^cc s eac^ ctcat c^t'cat :i t§ Acaggga* iackgaVgfcg - ' - 720 
aacaagargg acaagcaaaa ga^gactgot ctacat:ctgg fect'dtgccaa ^tgggaattcSi- :|:>: ' :::, ?780 

gaagtagtaa aactcstgct ggacagacga tgtcaactta atgtccttga caacaaaaag 840 

aggacagctc tgayaaaggc cgtacaatgc caggaagatg aatgtgcgtt aatgttgctg 900 

gaacatggca ctgatccaaa tattccagat gagtatggaa ataccactct rdactaygct 960 

rtctayaafcg aagataaatt aatggccaaa gcactgctct tatayggtgc t^atatdgaa 1020 

tcaaaaaaca agcatggcct cacaccactg ytacttggtr tacatgagca aaaacagcaa 1080 

gtsgtgaaat ttttaatyaa gaaaaaagcg aatttaaaat gcrctggata gatatggaag 1140 

ractgctctc atacttgctg tatgttgtgg atcagcaagt atagtcagcc ytctacttga 1200 

gcaaaatrtt gatgtatctt ctcaagatct ggaaagacgg ccagagagta' tgctgtttct 1260 

agtcatcatc^at^taattfig- gatgttaaaa * C 1320 

atctcttetg aaakc ggaagagtca ^i"l3 80 

caaaggettd-aa#gadgt§ei r ala aaatttaaac '1440 

ttttg^t£a^at§ttttttt^t€Hctg r ; £500 

cctat§a^i& :> t^^ taagaatctt ttgigctagga ^1560 

gcggt^ctd^ai^fictgEaS^^ gatcaegaga " 1*20 
tcaggagatc^g&g^ 

aaacttagrt : -g§gtgt^§Eg ~gfc§gg€gfec:t gtagtccdag dtactcagga rgctgaggca " 1740 

^ggagaatggc^M ccig^at^cg^ccaetacact 1800 

[] ccagcctgj^ ^aaa' J • • - 1853 

^i2lo$ J 2§6 *^ r ^ :: ^^ hr.f:^ - -^oic* -.r - 

V ^2ii^2i84 >u - v>:; ^ : " :: ' r ' ,;:: v>>r>..-c-h;, ■ •. - ^ w-. . , ^ ; ^ ? , r - , : .. v , ; .... w ■ 

[ ^<^^^H5^^sapieu :; ^ ; • L" r "i- ■^V- 4 -.-- 1 ' *■ \vr? ,v ^ v > *r-p;:' * 

ggcacgagaa- 1 taaaaccS t :; ' cagcaaaaca ggca tagaag ggaca fc acc t fcaaagfcaata 60 

aaaaccacct atgacaagicc cacagccaac ataatactaa atggggaaaa r^gttagaagca 120 

tttccfec&j^ attttgtcaa atgccttttc r 180 

; tgtgtct^t^ga^^ cttttaattc tgtttatgtg -attatcacat - 240 

- t ta t tgka gcc tgtgt ta : gaccggaaga gctggggtgt 1 1 c t caggag ceaccg tgtg - 300 

ctgcggcagc : tVcgggat^ 360 

gtggdgetga : fc<^c^ grcttcttcgg 1 420 

ggagttcttb ct^ aaaattatat tattttgtta ; -480 

tggatgaaga gtattacgtt gtgcagatat actgcagtgt cttcatctct tgatgtgtga ; v 540 

ttgggtaggt tccaccatgt tgccgcagat gacatgattt cagtacctgt gtctggctga 600 

aaagtgtttg tttgtgaatg gatattgtgg tttctggatc tcatcctctg £gggtggafca 660 

gctttctcca ccttgctgga agtgacctgc tgtccagaag tttgatggct ; gaggagtata 720 

ccatcgtgca tgcatctttc atttcctgca tttcttcctc cctggatgga ^aggg^gagc 780 

ggcaagagca acgtgggcac ttctggagac cacaacgact cctctgtgaa* gabgcfctggg 840 

agcaagaggt gcaagtggtg ctgccactgc ttcccctgct gcaggggagc ggcaagagca 900 

acgtggtcgc ttggggagac tacgatgaca gcgccttcat ggatcccagg taccacgtcc 960 

atggagaaga^ tctggacaag ^tccacag^ ' 1020 

atctcatcgt : catgctcagg gacacggatgr tgaac^agag/ggacaa^feaa aagaggadtg .1080 

ctctacatct- ggcctctgcc ; aa^ ctggacagac r 1140 

gatgtcaacfe taatgtcctC; gai^a*caaaa ; agaggara^c 1200 

gccaggaaga^ tgaatgtgcg; ttaatgfctgc- t^gaa'Cat^ iiafctgaebca aatattccag: 1260 
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atgagtatgg 
, aagcactgct 
tgctacttgg 
cgaatttaaa 
^gatcagcaag 
tggaaagacg 
ttctgactae 
agacttaaag 
gccagaggca 
taataatatt 
gattcttttt 
cttgagaggc 
f cggtgaaacc v ; 
tgtagtccca 
gttgcagtga^ 
c t caaaaaaa : 



aaataccact 
cttatacggt 



tgcgctggat 
tatagtcagc 
gccagagagt 
aaagaaaaac 
ctgacatcag 
tggaaacttt 
agatagtccc 
ttaagaatct 
tgaggtgggc 
ccatcfcctac 
gctactcagrg 
gccgagatcc 
aaaaaaaaaa 



ctacactatg 
gctgataticg 
caaaaacagc 
agata tggaa : 
ccfcctacttg" 
atgctgtttc 
agatgttaaa 
aggaagagtc 
taaatttaaa 
aaatgaaatw 
tttggctagg 
agatcacgag 
taaaaataca 
argctg^ggc^ 
'^ccactacae 
aaaa ~'" ; " L ''- 



ctgtctacaa 
aatcaaaaaa 

a^ggtgaa 

^aactgctct 
agcaaaatgt 
tagtcatcat 
aatctcttct 
acaaaggctt 
cttttggttt 
acctatgaga 
agcggtgtct 



aaaacttagc 



tgaagataaa 
caagcatggc 
atttttaatc 
catacttgct 
t^atgtkfcct: 
catgtaattt 
gaaaacagca 
aaaggaagtg 
aatcftttttt 
ctaggctttg 
cacgcctgta 
cgagaccatc 
tggatg£ggt 



^ccagcctgg gt^aca^agq 



ttaatggcca 

ctc^caccac 

aagaaaaaag 

gtatgttgtg 

fcctcaagatc* 

gccagttact 

atccagaaca 

aaaacagcca 

ttttttgcct 

agaatcaata 

attccagcac 

ctggctaaca 

ggcggrgtgcc 
g^gg^s^ir 

aagactjctgt 



^2i6> 29^ 
"<213> Homo sapien 



' <?2i> ! , ^ (1855^ ; 

'., <223> n\ = Ai'^^C'.pr^G 



<400:T 297 
tgcacgcatd ggcca^tgtc 
cacgcgcacg ttgcacgcgc 
gccgcccccg cataaccgtc 
cgtaacggct tggctgccct 
ttggctggca tgtagccgct 
tcttggattg acgcttcctc 
tcgcgttcct ttgctggact 
gctgggtgtt ttctccgggg 
gggcgtgggc tttccccg^g 
atccccctgc tgggcjrttggc 
gtaacntgct agttggtgaa 
ctggctgtta aaagcagatg 
agaagccatt tggtctcagg, 
cagggggagc ggcaagagca 
gacgcttggg agcaagaggt 
cggcaagagc aacgtggkcg 
gtaccacgtc crtggagaag 
ccccagaaag gatctcatcg 
aaagaggact gptctacatc 
gctggacaga cgatgtcaad 
ggccgtacaa Jtgccaggaag, 
aaatattcca gatgagtatg 
attaatggcc aaagcactg9 <: 
gatctactaa ttttatcttc 
agggccagtc ttccgtattt 
acctaattat ctaagacttt 
cagttttt£t tttttaaatg 



tgtgccacgt 

ggcagcggbt 

agactggcct 

gtaacggctt 

tggcttggct 

cttggatkga 

tgacctttty 

gggktkgccc 

tgggtgtggg 

agggattgac^ 

actggttggt^ 

gtggctgagg' 

agcaagatgg 

acgtgggcac 

gcaagtggrtg, 

c£]tggggaga 

atctggacaa . 

tcatgctcag 

tggcctptgc: 

tfcaatgtcct* 

atpgaatgtgc- 

gaaataccac 

tqttafcacgg 

aaaatactga 

ggaagctcaa 

attttaaata 

c^cttctggt.. 



acactgacgc 
tggctggctt 
gtaacggctt 
gcacgtgcat 
ttgcattytt 
cgtttcctcc 
tctgctggrgt 
ttcctggggt 
tt£tcctggg 
jbtttttcttc: 
agacgcg<atc 
ttgattcaat. 
gcafgtggtg 
ttctggagjac 



cpcctgagat 
gtaacggctt 
gcaggcgcac 
gctgcacgcg 
tgctkggctk 

ttggatkg^c 
ttggcattcc 

gggcgtgggk 



ctacgatgac 

gctcca : caga : 

ggacactgay 

caatgggaat 

tgacaacaaa 

gttaatgttg 

tctacactat' 

tg^ptgatatc 

aatgca^tqa 

gcataacttg^ 

ttgttatttt: 

aajatac.tttt^ 



aaacagattg 
tgctggtact 
gccggctgct 
pgccactgct 
cacaacgact 
c,ttcccctgc 
agcgcctfcca 
gctgcctggt 
gtg^acaaga 
tcagaagtag 
aagaggacag 
ctgg^acatg 
gctgtctaca 
gaatcaaaaa 
ttttaacatt 
aatgaaaata 
caaagaagca 
gttgaaaaca 



gcacgcgca^ 
cfcqgcapgcg 
f cgJ^aapggc 
gg^ttgrkty 
ejt't.tcytyty 
tttg^gtgg 
cgqccccagg 

gaaacccgga 

actgftjttctc, 

tcttctgtga 

tccqctgcjig. 

cctctgjtsra^ 

tgcagg^g 

tgg^cccag^ 

g^ggtaaagt 

rggacaagca 

taaaactcgt 

ctctgacaaa 

gcactgatcq 

atgaagataa 

acaaggtata 

gacgtgtgta 

ttttg;fiaatg 

ttagagggta 

,p.tgaatttgt 



1320 
;i380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
i860 
1920 
1980 
2040 
2100 
2160 
2184 



60 

' 120 
180 
240 
300 
360 
420 
480 

. ■ 540 
1 600 

720 
780 
840 

c ; 900 

960 
1020 
: JL080 
1140 
1200 

,1260 
1320 

,1380 
1440 
1500 
1560 
1620 
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aaaaggtaat acttactait " ' i.680 

tgtaa^fatgg caa^at^tgc "_. ''^^a^^^^^tX^^^jB^^cte^. gaaaagttaa .1740 
2 ^catg^tpa^ gtgaa^agag cag^aataga " ' 11800 

jtacgaggtga tg^cct&fcc^gtgg"^ " /."" ~ : 1855 

<210> 298 ^ J" . c.— •r^'-'r - 

^li^loi^^""-^ ^''-"•^ s v^-W^ >m.,z h x.:S ■ 

•• ^i^m ^^ 5 ^^- = *l^ Wr « T"^*=: S^i^v^,- 

■: • ^ziZz-vvz:.:'. e^«iry^^-0^ v;rrr-;">vt.:^:.:-- 

^^%p>'Jii ^^: t "::;v^ ^ P !~^Y 2Lr - : "^v : " —^--^ -^-^--v. 

; ^^caa^^g^ ; fc 120 

' gcgct^g^g ag|c^ 180 

, ^aagat ctgga caagc^cciac * a^a^ctgccc ~ ^ aaaggatctc 240 

atcgtcatgc tcagggacac tgaygtgaac aagarggaca agcaaaagag "gacfcgcfecta* 300 

catctggcct ctgccaatgg gaattcagaa gtagtaaaac tcstgctgga * pagacgatgt 360 

caacttaatg tccttgacaa caaaaagagg acagctctga yaaaggccgt acaatgccag 420 

gaagatgaat grtgcgttaat gtfcgctggaa catggcactg atccaaatat tccagatgag 480 

tatggaaata ccactctrca ctaygctttc tayaatgaag ataaattaat ggccaaaijca 540 

ctgctcttat ayggtgctga tatcgaatca aaaaacaagg tataigafcta ctaattfetat 600 

cttcaaaata ctgaaatgca ttcattttaa cattgacgtg tgtaagggcc agtcttqcgt 660 

atttggaagc tcaagcataa cttgaatgaa aatattttga aatgacctaa ttatctaaga 720 

ctttatttta aatattgtta ttttcaaaga agcattagag ggtfcagttt ^tttttttta 780 

aatgcacttc tggtaaatac ttttgttgaa aacactgaat tt^taaaagg t^itacttac 840 

tatttttcaa tttttccctc ctaggatttt tttcccctaa tgkatgt^ag atggcaaaat 900 

ttgccctgaa ataggtttta catgaaaact ccaagaaaag ttaaacatgt jttcagtgaat 960 

agagatcctg ctccttt^ tagatacgag gtgatgib^cc 102Q 
tgtca^tcfgc *a£ggtt£aa^ 7 v> o: * - 2 '"° : ;?c 1059 

■^^l^^i ^■••^^-■^•T ^H^^C .\> ^ ^ * -V - 



s <?1 3V ttomd ^len' ~ * 

y<¥ob^^9 .^....rfrf:- • - ^ - • ■ • • 

Met Asp- fi-cT^a. "Val' 5 ier ? Gly • 6ei: Hiw ; Pro : Leti f Titp Vail - Asp' Ser Phe :; 
Leu His'L^u- Ala eAy"' i ^r' > *^•'t^ & LWti^' SeJr"'*^''^^' Llu-i&t 7 Alii Qlu - : 

Leu ^^ cay cSy ' *<Sifl r'lig ^ Gin Clu^XSli 'Airg 6l^ His Phe Trp Arg 

Pro Glu Ai^( lieii ifeu t^ J ^lu 7; Asp j ^ Val : Jy 

es . T ;- : ;-;;^;^^:W^^- 8 o 

Val Leu Pto Leu lieu' I^o Leii I^u- Gin Glv^ Sfet Gly Ser - i^ti Val 

Val Ala; ixp Gjy Tyr ^ 

'; . ' \' : ;'i6i) ^ ;*;\;^ ;;v i^ : 5r ; iv "ifcb----- 1, ■ - : - 

^His hi lars Giy Xnu "AspT ^ii"Ai^ii^ Ala Trp Trp^ " ■ 

■ ;; ffii5 : ^^' ^ ; ';^^.7„."J ii^ / Vi ?r ' " " y'"-- fV "•- , i2S : " *' ^■•■■■7-- : •■ :f - 5 -". 

jGly Lys Vai Pry> Arg' ( Lyk : : i&^ Leu" lie Val Itet * Lea ATg Asp Thr Asp' * 

; 13a ; 135' ' "^ r ^ :: " ^ """i46 H --*-••'>'■■■' — ^ ; 

Val Ajsii Lys Ar& Asp Lys Gin Ly^ Arg iter Ala Leu Hi s Leu Ala Seir r 
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145 150 155 160 

Ala Asn Gly Asn Ser Glu Val Val Lys Leu Val Leu Asp Arg Arg Cys 
165 170 175 ; ; " 

Gin Leu Asn Val Leu Asp Asn Lys Lys Arg Thr Ala Leu Thr L^s Aik v 
180 185 190 w ; ^ ' : - 

Val Gin Cys Gin Glu Asp Glu Cys Ala Leu Met Leu L^u'Glir His Gly 

195 200 205 

Thr Asp Pro Asn lie Pro Asp Glu Tyr Gly Asn Thr Thr Leu His Tyr 

Ala Vkl Tyr Asn dlu Asip Lys" Leu M&t- Ala Lys Ali r Leu ; Leu Leu Tyr 

225 '' : ;" v ;- : - ; ; 230-"' ' ^y'-^'^-V. .-y:.:.:. ^ 

Gly Ala Asp lie QIii*Ser v Lys - ito' Lys Hiis Gly : Lei ; Tht Prb ;: Leu Leu • 

\. y 'lti "7* V .'V ' r: - V""""' " : - ' ^50'^- * ;; ' —c-/ :::v - ^"■^■2 > ss - * 

Leu Gly lie HiS Gltf oiii ' 1^ 

Lys Lys Ala ; Adh Leu Afcii Ala lieu "Asp Ar^- TC$r* ; ol"^ ; AiSgr r> "riiii:^ AXk Leix 

'275"" : - / ; ; : ;" ! '^ ' 266 ^ ^ ■ '^p^r-w ^ 

lie Lfeii Ala'Vdl Cys -Cy&^uiy Ser Ala Senile : V^ : Ser Pr^ Leu r 

290 ' ' -"y^ib*''"- • ■ '''•'"'■■'^ 3^*0- '- : " :, - r ' 

Glu Gin Asn Val As^ j: Val Ser Ser Gin Asp '"'•iii&tQlix\Xi& kt$ Pro Glu 
305. ^ ' : \'[ ' l^iO / " '* ::: ' y ^ - ^->-^ ^ ^:;v-:^- ^ .-y- 

: Ser Mft LeU Phe J^u.Vfcl lie lie ftetf'' ^ ' ^sr?*,-'-!- -y.,\ 

! - i2io>;3o6 ^ ^ ^r- j --v-~ • -v-iK - ; '-----v-'"^^ ' 

<212> POT ' ^^V--' 1 • ■■ - ; : ^ - — £ ^ • v =;. ..V ;.: ;, • ' 

<213> Homo sapien .-.v.v- : : -: 

<220> — 
<221> VARIANT 

<222> (1) . _ (148) A • ; ^ : 

<223> Xaa = Any Amino Acid ' ^ r y ^ " - 

<400> ; 300 :r - i; ' : ;u 

Met Thr Xaa Pro Ser Tr^ Sex? ^ Pro Gly Thir Tl^ S^ V^ cn^ i^s ilV ^ 

Trp Thr Sei Ser Thi ^ tilu 'Leu : Pro Ttp ^ ^r{) ^ly; Iiy^ 72>^ 1^ lsys ^ [ 

Asp Leu lie Val Met" i^u : Arg Akp Tht ^ Val Asn Lys 1 kda ^ Adp ^Ly^ . 

:^ ' 3<>;:^ '^r. 45 ;:r ;- : "".-- 7 ' : ; : : v ; : ^ 

Gin Lys Arg Thr Aia'L^ His iieu^a ^eif Ala J^n Gly ^Asii Ser Glu' 
Val Val Lys Leix Xaa Leu ^PP* Aitf Artf Cy^ ^in iMi l Akti Val iifeu Asp 1 
Asn Lys Lys Arg Thr Ala Leu ' Xaa LysT Ttta Val ^Gln" cyW Gin Glu Asp 

" . \^ 85;;:;; : ; ;/ : ' : "*;..""' ,v ; ; 9o-;- 95- ; - - 

Glu Cys Ala L^u MetTlieu Leu Glu His Gly 'Thr Asg V±p Ilk VrG 

[ loo j ,J " " ;ios * ' :f!: - ;'" iio v - ;;;; ^ ' \ 

Asp Glu Tyr Gly i&n Thr Thr Leu His Tyr Aia Xata Tyr Asn : Glu Asp 

:' " il5^\/; ' i"^: 120/';;/ ; . V ^ - : 12s ■ :, "«*"* ; 

Lys Leu Met; Ala Lys Aia Leu, Leu Leu : Tyr GlV Aia itei> lie Glu Ser ^ : 

Lys Ash Lys ^al 7 ' : • "- r - ' - ! i--. 
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<2iO> 301 

<211x.;li55.,-5 
<212> DNA ? r [ : 
<213>- Homo, sapien 

<400> 301. . . r . ...... ;w „. r ^ ;i . 

atggtggttg aggttgattc cktgccggct gcctcttctg tgaagaagcc atttggtctc " 60 

aggagcaaga tggg;qaagtg (; GjEptgccg^ tgcttcccct gctgcaggga gagcggcaagj 120 

agcaacgtgg gcacttctgg agaccajbcjac gactctgcta~ tgaagacact caggaigcaag ' ' 180 

atgggcaagt g^tgccgc^ ^ gagcaacgtg 240 

ggcgcttctg gagacciacga cgactctgc^atgaagacac tcaggaacaa gatgggcalag 300 

tggtgctgcc aqtg.c£tcqc^ 360 

ggagactacg atgaqagtgc cttcatggag ccqaggtacc acgtccgtgg agaagatctg" 420 

gacaagctcc ^cag^gptgc^ ctggtgggrgt r aaagtcqcca gaaaggatct catcgtcatg 480 

ctcagggaca ctgacgtg^a . caagaaggac aagcaaaaga ggactgctct acatctggcc 540 

tctgccaatg .gg^^tcag^^ 600 

gtccttgaca acaaaaagag gaciagctctg ataaaggccg tacaatgcca ggaagatgaa 660 

tgtgcgttaa .tgttgctg^ ^ gtatggaaat ' 720 

accactctgc actacgctat ctata^jtgak gataaattaa tggccaaikgc actgctctta 780 

tatggtgctg atatcgaatc aaaaaacaag catggcctca caccactgtt acttggtgta 840 

catgagcaaa aacagcaagt cgtgaaattt ttaatcaaga aaaaagcgaa tttaaatgca 900 

ctggatagat atggaaggac tgctctcata cttgctgtat gttgtggatc agcaagtata 960 

gtcagccttc tacttgagca aaatattgat gtatcttctc aagatctatc tggacagacg 1020 

gccagagagt atgctgtttc tagtcatcat catgtaattt gccagttact ttctg^ictac 1080 

aaagaaaaac agatgctaaa aatctcttct gaaaacagca atccagaaaa tgtctcaaga 1140 

accagaaata aataa 1155 

<210> 302 

<211> 2000 , 
<212> DNA ' • '' 

<213> Homo sapien " ; 

<400> 302 

atggtggttg aggttgattq ^ c^tgqpggct , gcctcttctg tgaagaagcc atttggtctc . 60 

aggagcaaga tgggcaagtg gtgctgccgt; !" tgcttcccct gctgcaggga gagcggcaag 1 120 

agcaacgtgg gpacttctgor agaccacg^P gactctgcta tgaagacact caggagcaag i 180 

atgggcaagt ggtgp^rcda ct^cttcccc tgbtgcaggg ggagtggcaa gagcaacgtg : 240 

ggcgcttctg gagacqacg<a cgactctgq|: atgaagacac tcaggaacaa gatgggcaag .300 

tggtgctgbc aictgcttccq ctgctgcag^ gggagc^gca; agaigcaaggt gggcgcttgg 360 

ggagactacg ^tgaqagtgc cttcatggag ccpa^gtacc acjgtccgtgg agaagatctg 420 

gacaagctcc acagagctgc ctggtggggt kaagtcccca gaaaggatct catcgtcatg' 480 

ctcagggaca ctgacgtgaa caagaagga.c aagcaaaaga ggactgctct acatctggcc 540 

tctgccaatg ggaattcaga agtagt^aaa ctfcctgctgg' ^ tcaacttaat . 600 

gtccttgaca acaaaaagag, gapagqtctg ataaaggccg tacaatgcca ggaagatgaa 660 

tgtgcgttaa tgttgctgga' acatggcact" gatccaaata ttccagafcga gtatggaaat 720 

accactctgc actapgctat ct<ataatgaa gataaattaa tgg[ccaaajgc actgctctta 780 

tatggtgctg "atatcgaatc aaaaaaicaaij catggcctca! caccactgtt apttggtgta 840 

catgagcaaa aacagpaagt cgtgaaattt ttaatcaaga aaaaagcgaa tttaaatgca 900 

ctggatagat atggaaggac; tgctctcata cttgctgrtat gttgtggatc agcaagtata 960 

gtcagccttc tacttgagca aaatattgat gtatcttctc aagatqtatc tggacagacg 1020 

gccagagagt atgctgtttc tag^cattcat catgtaattti gccagttact ttctgaLCtkc c 1080 

aaagaaaaac agatgctaaa aatctcttct gaaaacagca atccagaaca agacttaaag 1140 

ctgacatcag aggaagagtc acaaaggttc aaaggcagtg aaaatagcca gccagagaaa 1200 

atgtctcaag aaccagaaat aaataaggat ggtgatagag aggttgaaga agaaatgaag 1260 
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aagcatgaaa 
aatggtgata 
cctgacaacg 
aaacagatgc 
tcagaggaag 
tttatggcta 
ctgactaatg 
agaacacctg 
caaaatgata 
attctgattc 
cttagttgta 
gccatgctaa 
aaaaaaaaaa 



gtaataatgt 

atggattaat 

aaagtgaaga 

caaaatactc 

agtcacaaag 

tcgaagaaat 

gtgrccactgc 

aaagccagca 

ctcagaagca 

atgaagaaaa 

agaaagaaaa 

gactggagct , 

aaaaaaaaaa 



gggattacta 
tcctcaaagg 
gtatcacaga 
ttctgaaaac 
gcttgagggc 



gaaaacctga 
aagagcagaa 
atttgcgaat 
agcaacccag 
agtgaaaatg 
ggaagtactc 
gatgatggat 
actgagaatg 



ctaatggtgt 
cacctgaaaa 
tagtttctga 
aacaagactt 
gccagccaga 
atgtcggatt 
taattcctpc 
aagagtatca 



gaagaagcac 
tggcaatggt 
atttcctgac; 
at;tttgtgaa gaapagaaca^ 
gcagatagaa gtggttgaaa aaatgaattc 
agacatpttg catgaaaata , gtacgttgcg 
agacacaatg aaacatcaga gccagctaaa 



cactgctggc 
tcagpaa^tt 
ctacaaagaa 
aaagctgaca 
gctagaaaat 
cqcagaaaac 
aaggaagagc 
cagtgacgaa 
aqacgatgag 
tgagctttct 
ggaagaaatt 
aaaaaaaaaa 



<210> 303 

<211> 2040 

<212>,DNA 

<213> Homo sapien 



<400 
atggtggttg 
aggagcaaga 
agcaacgtgg 
atgggcaagt 
ggcgcttctg 
tggtgctgcc 
ggagactacg 
gacaagctcc 
ctcagggaca 
tctgccaatg 
gtccttgaca 
tgtgcgttaa 
accactctgc 
tatggtgctg 
catgagcaaa 
ctggatagat 
gtcagccttc 
gccagagagt 
aaagaaaaac 
ctgacatcag 
atgtctcaag 
aagcatgaaa 
aatggtgata 
cctgacaacg 
aaacagatgc 
tcagaggaag 
caagaacqag 
gaaatgaaga 
actgctggca 
cagcaatttc 
aagcaatttt 
gaaaagcaga 
gaaaaagaca 
gagctagaca 



► 303 ; 

?SSTtt:gattc 

tgggcaagtg 

gpacttqtgg 

ggtgccgcca 



actgcttccc 

atgacagtgc 

acagagctgc 

ctgacgtgaa 

ggaattcaga 

apaaaaagag 

tgttgctgga 

actacgctat 

atatcgaatc 

aacagcaagt 

atggaaggac 

tacttgagca 

atgctgtttc 

agratgqtaaa. 

aggaagagtc 

aaccagaaat 

gtaataatgt 

atggattaat 

aaagtgaaga 

caaaatactc 

agtcacaaag 

aaataaataa 

agcacggaag 

atggtgatgat 

ctgacactga 

gtgaagaaca 

tagaagtgg£; 

tcttgpatgai 

caatgaaaca 



: catgccggct, 
gtgctgccgt 
-agaccacgac 
ctgcttcccc 
cgactctgct 
ctgctgeagg 
cttcatggag 
ctggtggggt 
caagaaggac 
agtagtaaaa 
gacagctctcj 
acatggcact 
ctataatgaa 
aaaaaacaag 
cgtgaaattt 
tgctctcata 
aaatattgat; 
tagtcatcat 
aatptpttqt 
acaaaggttc 
aaataaggat 
gggattacta 
tcctcaaagg 
gtatcacaga 
ttctgaaaac 
gcttgagggc 
ggatggtgat 
tactcatgtc, 
tggattaatt- 
gaatgaagag 
gaacactgga 
tgaaaaaatg 
aaatagtacg 
tcagagccag 



: gcc£ct£cjbg v , 
tgcttcccct 
r gactptgcta, 
tgctgcaggg^ 
r atgaagacac : 
gggagcggca~ 
cpc^ggrtacc, 
aaagtcccca 
aagqaaaaga 
ctcctgctgg 
ataaaggccg 
gatccaaata 
gataaattaa 
catggcctca 
ttaatcaaga 
cttgctg;tat 
gt^atcttqtc. 
catgtaattt 
gaaaacagca 
aaaggcagtg 
ggtgatagag 
gaaaacctga 
aagagcagaa 
atttgcgaat: 
agcaaqccag ; 
agtgaaaatg 
agagagctag 
ggattcccag 
cctccaagga , 
tatcacagtg 
atattacacg, 
aattctgagc 
ttgcgggaag. 
ctaaaaaaaa 



tgaagaagcc 
gctgcaggga 



ggagtggcaa 
^caggaaqaa 
agagcaaggt 



atttggtctc . 
gagcggcaag 
caggagcaag 
gagcaacgtg 



gaaaggajtpt 
ggaptgctqt 
acagacgatg 
tacaatgcpa 
ttccagatga 
tcfgccaaagp 
caccactgtt 
aaaaagcgaa 
gttgtgrgatc 
aagatptatc 
gccagttact 
atccagaaca 
aaaatagcca 
^ggttgaaga 
ctaatggtgt 
cacctgaaaa 
tagtttctga 
aacaagactt 
gccagccaga 
aaaattttat 
aaaacctgac 
agagcagaaq 
acgaacaaaa 
^tgagattct 
tttctcttag 
aaattgccat 
aaaaaaaaaa 



gggcgcttgg 

agaagatctg 

catcgtcatg 

acatctggpcu 

tcaacttaat 

agaagatgaa 

gtatgcjaaat 

actgqtctta ; 

acttggtgtau 

tttaaatgca 

agcaagtata 



ttctgactac 
agacttaaag 
gccagagaaa 



cactgctggc 

tcagqaatttv 

ctacaaagaa 

aaagptgaca: 

gaaaagatct 

ggctatcgaa: 

taatggtgcc 

acctgaaagc , 

tgatactcag 

gattcatgaa 

ttgtaagaaa 

gctaagactg. 

aaaaaaaaaa 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
I860 
1920 
1980 
2000 



60 
120 
,180 
240 
300 
, 360 
r 42.0 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
; 1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
.1740 
1800 
1860 
1920 
1980 
2040 
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<210> 304 ' ---v^-^* i-r:-..;-.v.i : .v v.-.* 

^211:^384 '"-" J v' : XV:;r '"i': J: '''- v " V-T:«--^ •■■:/. ■ - F ■■"■■<.:* - 

r /; <2i2> PRT -■-^^■:>r.-:....v:, . .,■;/■■" = i: : + : • . . 

' r *400i 304 ' " ir >/-V^- -r:'-^^ V/oro: . .... : . ,; f — ■. ■ 

Met Vai Val r 6lu Val - : As£ ; Ser p£o : 'Ala.°Aia iser Ser Vai i,ys Lys v 

1 y. :: L : ' : :;7; ^^lr r "'" .^' ; ;-' ; ';'^ J ' : 'io : ^-- :;>:v ; ;> -^ : ^i 5 - '-'- : "c'. 
Pro Phe Gly Liu Arg ' Ser 1 Lys^ Met^- Lys Trp' * Cys" C^s -Afg ' Cys Phe v ' 

- • ' ■ 20 ;ol ^ ; -^ p> ' "'■■^ 25^' ? ' *^*~V'^ 30 r r ■■ 

Pro Cys Cys Arg Giu~Ser ;: Siy^" Lys iter s Asn " Vai'Giy Thr* "Ser 'Gly Asp v ; ; ; - 

- His Asp Asp Ser Ala Met Lys Thr Leu Arg Ser Lys M€it i: Giy *Ly& Trp ' 

50 55 60 

y Cys Arg His Cys Phe Pro Cys Cys Arg Gly Ser Gly Lys Ser^Asn^Var 
65 70 75 ^ 80 v 

A Gly Ala Ser Gly Asp His Asp Asp Ser Ala Met Lys Thr Leu A^g Ash 

85 90 ~ "' : 95 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys Cys Arg Gly Ser 
100 105 110 ' ' * 

Gly Lys Seir Lys Val - S£y' : Ala ' Trp ' Gly- Asp Tyr^ Asp Asp : *Ser Ala Phe : > 

^"^'il5 : ^ :V ' - ^^'^-i *±2& ■ ^--r^slr. ^ r 

Met Giu v Pro f Aig Ms''^ His ^ ^ 

Arg Aia ri Ala^Trp T*j>' Gly^^ Met 

145 - y'-^ZZ. H^x^y y^^iy y ^ ^. ^ISS^' " v V ^ ±60 ' 

Leu Arg Asp Tfkii ftsj>£Vai?^^ Ala -" : *A- 

* Leu His 'Leu Alk Ser Ala 'Asn- Gly Asia Sex Glu vkl~Val : Lys * Leu Leu ' ^ ^ 

Leu Asp - : Ar§f Arg CyS^- Glir 1 Leu^ Asn^ Vkl 1 Leu' Asp Asn' Lys : Lys Arg tfir " : - 

Ala teU : iiW ^ys Ala Vsti^ Gin Cys Glh G1& Asp Glu Cys Ala Leii Met " : : " 

Leu Lfeu Glu His 6ly ^ Thr ' Asp ' Pro Ash : lie Pr6 Asp Glu Tyt Gly Asn :>: r - - 

■ '''' 225 - } - 'z<^?y* :: -y2W r - -' ^'y ^y^-r 235"' : - v " : -.'-' ; - : -yyyr • 240^ * yy r 

Thr Thr *;L^Hxs *yr Ala lie iyr ; Asn Gltt Asp Lys Lys t: ^ r 

l " :> ' [ 24 5*" ' ' " «.:j 5 ^c.; i^c-/^ ' or.j.; : >' ■ 255 ■ : ' " 

f Ala Iieu ^eu LeU Tyir' ; Gly : Ala' Asp ' ile"' <Slu Ser^ Lys Asn f Lys His Gly 

• ' : * : --^V ; -266 ^-T^.---;..- l : -^--265- ^ : :> '^ : ^ :: c --^ '>270 : v 

Leu Thr''Kb;Leii i^u'Leix Gly Val ^ V&l Val 

■■■yrifs^ yyhyy^'' '; ! 2&6 ; '^"^ ^- ,:s - *" r :285 ; "' ^ •.. .vr " .. ... 

Lys Phe Leu lie L^^^^-'Lys-^Alk- Asn- Leu Asn Ala Leti : AspV Argi Tyr ; v 

^ Gly Arg Thr I^u^Tlfe^Leu Val^^^^fiyS^Giy Ser Ala Ser 1 11^ - 

305 ' '■' V ;41 ^---. ; •■-3 f io^---C ^Jv'^ : ^3iS'"^ ; * : - - ^J^y 320 

Val Seb Leti Leu Led GW Qlii : Asri : lie Asp V^l Ser Se^'Gln Asp lieu 

Ser Gly Glia Tliil' Aia Arg^ Glu Tyr ; Ala^Val* ; Ser Ser' : Hiis 'His ' His Val - 

' lie Cys- Gla Leu ^ 3^ ^ Tyr iiys"6lu ; :Lys Glnl'Mlt- Leu 3Lys lie- 

\ - ! -'/35i» *' v -" :'3*66 : -' J; ^ : * '365" ; 'c-' • * 1 - :■ 

Ser Ser Glu Asu Ser Asii Pro Glu 'Asn Val $4r Arg Thr "Arg Asn Lys v 

• 370- i - 375' 11 " * : ■ -"-••^380'- -■- ■ ■ *' 
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<210> 305 

<2ii> 656 . .. ... " . 

<2i2> prt " f ;?" : " " £ " " ! : s,/ " "j;;'; '•"*; ,v ' : 

<213> Homo sapien , 

<4oo> 305 ^ f t 

Met Val Val Glu Val Asp Ser Met Pro Ala Ala Ser Ser Val Lyst Lys 

1 5 . , i° V;"*- , :o ' -15 

Pro Phe Gly Leu Arg Ser Lys Met Giy Lys Trp^Cys Cys' Arg Cys Phe7 

20 ... :25 ;.. rr ... : e 3p. :;; 

Pro Cys Cys Arg Glu Ser Gly Lys Ser Asn Val Gly^xiir Ser Gly Asp 

35 40 45 

Hxs Asp Asp, Ser Ala Met Lys Thr Leu Arg Ser Lys Met^y Lys Trp 

50 ; . 55 o'rr 6 ? ^I?-"-'-;-"' 

Cys Arg His Cys i#x& Pro 6ys <^s ^ ; 

65 :r> ■ - 70 -'t: -.>r* rr7? ...i,' ;-*T. ,V," 80 % 

Gly Ala Ser Gly AspDlis Asp Asp Ser ivia^et Lys Thr Leu ArgVAstn 

J5 , , ... ... 9X) p r Lr- \ru -.ir -/r:i 

Lys Met Giy Lys Trp. Cys Cys His Cys Phe ^ Pro tc^ 

„ 100^ • ... . 105 r5 ;;;; v ] r , ,110,,.,,, X- 

Gly Lys Ser Lys Val Gly' Ala Trp Giy Asp Tyr Asp ^p Ser^ida Phe 

115 ... .. 120 ^ . ;: . 5/ . : .. rr . a25 ... 

Met Glu Pro Arg Tyr His ' Val H Jb^[;Giy' Glu' Asp Leu '"Asp-^ys Leu His 

130 v; -f>\ ,135 : . /,/ />: . : c i4o^, i; . p ; ^ ; 

Arg Ala Ala ^rp Tip Giy Lys Val J*ro Arg Lys "Asp Leu iie.^yal Met 
Leu Arg Asp Thr Asp Val Asn Lys Lys Asp f Lys Gin Lys Arg Thr .-Ala 

-> ■^: 5 ;"/- - r • * A 70 > :-vr ,.1- rl75^^ ". r, 

Leu His Leu Ala Ser Ala Asn Gly Asn Ser Glu Val Val Lys Leu Leu, 7 
.18° ,.. r , , , 185 v . o ^ ... ,.1-90^^, '^V 

Leu Asp Arg Arg Cys Gin Leu Asn Val Leu Asp Asn f Lys Lys Arg Thr 

, i95 ^ < : : ,2^0 , . ;'205 .,.. . , 

Ala Leu lie tys Ala Val Gin Cys Gin Glu Asp Glu Cys «Ala Leu Met 

210 215 ' 220 

Leu Leu Glu His Gly Thr Asp Pro Asn lie Pro Asp Glu Tyr Gly.J^sn 
225 230 235 i-v \, ,240 

Thr Thr Leu His Tyr Ala He Tyr Asn Glu Asp Lys Leu Met .Ala L^s 

245 250 a . , /iss. 

Ala Leu Leu Leu Tyr Gly Ala Asp He Glu Ser Lys Asn Lys His Gly 
260 265 270;,, , , , J: 

Leu Thr Pro Leu Leu Leu^Gly Val His glu Gln .Lys .Gln^ln^l Val 

S75 280 7\ 'i85 ■'' 

Lys Phe Leu lie £ys Lys . Lys A^a Asn Leu Asn Ala Leu Asp l&g Tyr , - 

290 "■ * ' Z95^~ 300 " 

Gly Arg Thr Ala Leu . lie Leu Ala Val . Cys ; Cys Qly Ser Ala Ser lie 
305 310 315 — 

Val Ser Leu r Leu l^eu Glu v (31n Asn . lie Asp „Val : Ser Ser qin Asp - Leu 

325*""' /;. """" ^330 ' 335 

Ser Gly G],n Thr Ala Arg Gl^i .?yr A^La Val Ser jSer His ,His His P Val 

" 340 "'**'* '* 345 V " '"'"""'..l 350 

lie Cys Gin .I^eu Leu Ser Asp Tyr Lys .Glu Lys f Gln Met ,Leu Lys lie . 

3i55 : "" " ^ 360 "".I " ^365 

Ser Ser Glu Asn Ser Asn .Pro Glu <?ln A^p Leu Lys Leu Thr Ser Glu 



J. 5 



370 r 375 



380 



Glu Glu Ser Qln Arg Pine Lys Gly Ser Glu Asn Se*r Gin Pxo Glu Lys 
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385 390 395 406' 

Met Ser Gin Glu Pro Glu lie Asn Lys Asp Gly Asp Arg Glu Val GlU 

405 410 / 

Glu Glu Met Lys Lys His Glu Ser Asn Asn Val Gly Leu Leu Glu Asn 

420 425 430 t 

Leu Thr Asn Gly Val Thr Ala. Gly Asn Gly Asp Asn Gly Leu lie Prb ". 

435 • ' ; 4io""/; c "" 445 ^ '*""' ' 

Gin Arg Lys Ser Arg Thr Pro Glu A&n Gin Gin Phe Pro Asp Asn Glu 

450 ' r 'C- ' -455-1--- 7- 1 ;^; ' :: '"^60'' " " ' ' 

Ser Glu Glu Tyr His Arg lie Cys Glu Leiu Val Ser Asp Tyr Lys Glu 
465 " •■470" r -' ! '" v " v>: " C 475" ,,> ' ?' :/> ? -" ' " 480 

Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn &er Asn Pro Glu Gin Asp 

" " ;; "485 :> ^ L 490 ? "' ' " 495 

Leu Lys Leu Thr Ser Glu <Siu Glu Ser Gin Arg Leu Glu Gly Ser Glu 

r?; ;" 5bo * p ^ : 505 ^ - ' '/ sio vV 

Asn Gly feln Pro Glu Leu Glu Asn Phe Met Ala lie Giu Glu Met Lys 

•5i5^ "■'^ -§2o : f' T v: '' ^' : - : " S2S '- y ' ' 

Lys His Gly Ser Thr His Val Gly Phe Pro Glu Asn Leu thr Asn Gly 

530'^ "53f5°" q : 540' " " V,t " " 

Ala Thr Ala Gly A6n Gly Asp Asp Gly ti^u lie Pro Pro Arg Lys Ser 
545 c.O-v ^§50^' *' C " : " " 555 : ' " ' V ' : 560 " 

Arg Thr Pro Glu Ser c Gln Gin Phe Pro Asp Thr Glu Asn Glu Glu Tyr 

Ui ,1 ^5^' 570 ^ i:\ * ' ; 575 

His Ser Asp Glu Gin Asn'iisp Thr Gin Lys Gin Phe Cys Glu Glu Gin ' .1 

580 ^ 1 ^'<- -•^58t5°''' ? '■■<:■*■ — r s90 : 

Asn Thr < Gly lie Leu His Asp : Glu lie Leu lie His Glu Glu Lys Gih 

?; 5 95 ; 600 ; ;Vi r " ' : ; '605V*/ r '""'" 

lie Glu Val Val Glu Lys Met Asn Ser Glu Leu Ser lieu : Ser Cys Lys 

610 * v •■ ; ' v " ; ei'5' :? - • " ;: ■ ' v £io A \ * v 

Lys Glu Lys Asp lie Leu His Glu Asn Ser Thr Leu Arg Glu Glu lie 
625 — ^0 '"•■['■■ 635 J " ;> ' ; ' ?-64b 

Ala Met Leu Arg Leu Glu Leu Asp Thr Met Lys His Gin Ser Gin Leu 

■-. v" ! ^ 650 ■; •"••^ *' '* — " '^55^ 

<2lO>Vs06' 'S' '-^ • ; " :> ~ ; '- v;r *' 
<2 r il> 671 

<^2>^RT'-' ''V- •■ " "■■ ' * 
<213> Homo sapien 

<400> 306 !; 

Met Val Val Glu Val j£sp Ser Met Pro Ala Ala '6er Ser Val Lys Lys : 

1 5 ^ ; 10 r 1 15 

Pro Phe Gly £ieu Arg : Ser LyS Met <3lV Lys Trp Cys Cys Arg Cys Phe 

20 ^ 25 30 

Pro Cys C^s Arg Glu Ser ' Gxy Lyis ^Ser Aisn Val Gly Thr Ser Gly Asp 

'•35; , c 40; - m '' ■ 45* 

His Asp Asp Ser Aia -Met Lys Thr lieu Arg Ser byk Met 'Gly iiys Trp 

50 _ ' : 55 r [ '- ; ( 60 ^ _ / 

Cys Arg His Cys v Phe Pro Cys Cys Arg Gly Ser Gly Ly^s Seir ASn Val 
65 * ! ' : ; 70 A '\ 75 M B0 

Gly Ala Ser Gly Asp £is Asp Asp Ser Ala Met l*ys Tnr 'lieu Arg Asn 

85 ; 90 ' 95 

Lys Met Gly Lys Trp Cys Cys His Cys Phe Pro Cys dya Arg Gly Ser 

100 ^- 105 ' 110 

Gly Lys Ser Lys Val Gly Ala trp Gly Asjp Tyx A^p ^Asp : Ser Ala Phe 
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^15 ; _ . v ?r 20 r • . 7 .. .. 125 

Met Glu Pro A^g Tyr His Val ? iu:g Glii ; Asp I^eu' Asp ;Lys Leu Hii 

130 . . rr , 135 f: _ V" .... 140... 

Arg Ala Ala Txp .tfrp Gly Lys Val Frp' ;)i^ 

145 . - - ■■ - 150. , .; 155 rt "-/ t 160 

Leu Arg Asp Thr Asp>; y^i AsrTl^^ 

r v l 6 * ... v , , 170 v; ,.. .175/; 

Leu His Leu Ala' Ser Ala . £)sn Gly Asn Ser Glu Vai ; Val Lys : Leu Leii 

v , 180 ^ : " 1,85 " 190 _ 

Leu Asp>rg Arg Cys 6lri Leu; Asn vklLeu'Asp Asniys iys ;'Arg' thr ' 

Vi9$ . r! _. 2ibq ; ^ r r . ; ;£05 ... '• 

Ala Leu ilei Lys Ala V&l bin £ys ^lii ^Aspi Glu Cys Ala Leii tiet ' 

210 , . _ 2.15 , 220 

Leu Leu Glu Ms jdly Thr Asp Pro Asn ile Pro Asp Glu 4^ "qiy Asix " ' 
225 * ° 230 ^ " 235 0 240 

Thr Thr Leu His Tyr Ala Ile Tyr Asn Glu Asp Lys Leu Met Ala Lys 

245 2s6 ' ;^55° ' 

Ala Leu Leu Leu Tyr Gly Ala Asp lie Glu Ser Lys Asn Ly£ /£is Gly 

260 265 276 U ' J 

Leu Thr Pro Leu Leu Leu Gly Val His Glu Gin Lys G& Glri Val Val 

275 280 285 

Lys Phe Leu lie Lys Lys Lys Ala _ Asn Leu Asn Ala Leu Asp Arg T^r 

290," : ;,.-; 5 "' ; ;'^'2?5/';^;"; ^od f: r ' 

Gly Arg Thr Ala Leu lie Leu ^ ^i^C/s dys dly Ala S^r lie ; ' : 

365 . 7 3ip; k - J Z:*U' : *V T: y '^:T U: - :32.o v -' }: y 

Val Ser Liau Leu Leu Glu oin Asii ile Asp Val Ser ser tilri ^ ^p lieu ^ 
Ser Gly Gin Thr Ala Arg Glu Tyr Ala Val Ser Ser His His Bis Vail J 1 
He Qys Gin £eu LdU Ser^ Asp 1^ ^ Met '1^ $^^ ; Ile ;:; 

355^';^ ^yy'^i / ^i^o ( ; : ; ; ; v i^;':'f;: : 

Ser S£r ^lu ^ Leu fiur Ser CSlu 

Glu Gli; Ser Gin Arg Phe Lys Gly Self Glu Asn Ser Gin Pro Glu Ly£ ' 

385 ' 390 ' " 395 r; ^oa;;;.^ 

Met Ser Gin Glu Pro Glu Ile Asn Lys Asp Gly Asp ^g Glu Val dlii 

405 410 c 415. _ 

Glu Glu Met Lys Lys His Glu Ser Asn Asn Val Gly Leu Le£ Glu Asn 

420 425 430. \ . 

Leu Thr Asn Gly Val Thr Ala Gly Asn Gly Asp Asn Gly Leu f ie >fb 

435 440 445 ' 

Gin Arg Lys Ser Arg Thr Pro Glu Asn Gin Gin Phe Pro Asp Asn Glu 

450 455 460 ^ 

Ser Glu Glu Tyr His Arg lie Cys Glu Leu Val Ser Asp T^r Lys ^ Glu 
465 470 . . 475^.^ ~ ; ^ 480 

Lys Gin Met Pro Lys Tyr Ser Ser Glu Asn Ser Asn Pro Glu Gin Asp 

485 490 495, , 

Leu Lys Leu . Thr Ser Glu Glu Glu Ser .Gin Arg Leu Glu Gly |er Glu 

• 500" 505 " ' ^510 : 

Asn Gly Gin PrQ rv Glu i Lys r Arg Ser; Gin Qlu Pro Glu lie Asn Lys Asp 

515 /' 520- " 7 "*52i' : ' " 

Gly Asp. Arg Glu Leu Glu Asn Phe Met. Ala lie Glu Glu Met. Lys ; Lys 

530" ' 4 * 535 " n 540"' " ^ ' I" " 

His Gly Ser Thr His Vai Gly r Phe ^ Pro Glu ; Asn Leu Thr Asn Gly ' Ala 
545 550!; : " 555;; 1 ^ "560 
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Thr Ala Gly Asn ^Gly Asp Asp. Gly J^eu Jle'Vjro Pro Arg Lys Ser Arg 

••565" ■ sio 1 ' ; : 575 ' ;'• " 

Thr Pro GiLu §er Gk Gin ^he ^Pro Asr |ir r Glu Ak r Glu Glu Tyr His '\ "\ 
Ser Asp ,Glu Gin Asn. Asp ,Thr Gin Lys G,Ln Phe Cys; Glu Glu Gin Asn 

'toz'.r " : ' : '6o<?X: *" {y ^go£'\ *' : '•■ ; 

Thr Gly lie teu His Asp Glu .He lieu lie His Gjlu Glu : Lys Gin lie 

610 615 ; . * 6^0 ^' 

Glu Val Val Glu Lys ,^et Asn Ser Glutleu Ser Leu Ser Cys Lys Lys 

625 " :^r" ^ v **&d r "' x ' -; *^&<?^ -\ 

Glu Lys &so lie ^eu jlis j^lu Asn Ser Tpr lieu Arg Glu Glu He j£la 

Us' ^- : - / isiT ; ;/' 

Met Leu Arg r Leu Qlu Leu Asp Thr , Met Lys gis <31n Ser Gin Leu ' " 
$6(5 £65 ; -670" 

<HoiriD^' ^ *-' J - aA — ? ^' >• ; :V, l i 

■ <1!1> i\oo , . •°';/* 

^i^M;; ^ uS " ;^ - ' ;"• ■■ ■ • 

<21 y 3>, ftomci jsapien 

<4po>.,3>o7^, ;^t; -/<; . ' ; 

atkagcCtcc ^tt^tgaca f[q^cta^ga lH tccctcccc^ 60 

acttcat^tt tggt^cataa catctt£ata.. 120 

agaatgc^ta ggactctaac iggtttttga 1gaatg€^tg gtaagggcba ^ , 180 

tttttc£tg(g tc.ctcqttg^ qgt;c£aggag gacagjcaag ggtgcagatt ttcaagaatg ? 240 

catcagtaag jggccactaaa tccgaccttq Vctcgttcc^ . ~ 300 

ctagtgtt^c t^ttg^tgtg tcagtgag^a. caactattcc gatcagc^gg gjtccagggac 360 

cactgcaggt tct^gggcag gggga^aaa^^ * 420 

ctttcagatg ggaaaqactc aggcatqaaq : aggfctcacct ttgaaatgca t:ccta„agcca 480 

atgggacaaa tttgaccq^q aaaccctgga . aadagaggtg '^gct^attttt L tttg^^c€St ? 540 

ggcttg^cpc caacattctc tctctg^tg^^ggaaaa^tgg ccacctgagg gaagtacaga 600 

ttacaatfact a£ccfcgca§c |t;gacctTtttf * ctgtaagagg gaaggca^kt ^a^tcfaa^t V 660 

accttatgtc caagctttct tttcatt;gaa ggagaataca ctatgcaaag cttgaaattt 720 

acatccfaca ggaggacctc 1:cagcticacc < ccdata€ccti agcdtcccta taigctcc6ct ' 780 

tcctatt^gt gataagcctc " " ' 800 



<210> A i08 

^2ii> ib^"; 

<212> PRT ' r 
<2I3> l io&o' ' sapieii' v ^ r ' ^ r * : ; ^ * - 

<220> ' ~ -'■ J • " ■ ; : " ' - ■■ ■■ - : " - - ' 

<221> VARIANT c , ; 

<222^ (l) (162) ' ' ' • " • :; - " >v ' ; - 

<223> Xaa = Any Amind Acid 

<400> "308 ^ - v 

Met Gly xaa :1 £*h^ ;yal Phe Gin ^ Met ' (31y Asn ^ thr ,? Gin Ala " Ser ^ 'Tliir' Gly 

1 ; 5 . . ;. : :*o , .... , 15 

Ser Pro Leu L Lys Cys Xlei 'Leu Ser Gin Tip J^p iys Phe Asp Pro Gin 

20 25 ; 30 

Thr Leu Glu Lys Glu Val ; Alai His ' Phe ' Phe r Cys Thr Mist Ala Trp Pro 

35 r • ■ - 40 ; " ( 45. 

Gin His Ser Leii Ser Asj> Gly 'dlu Isy s J Trp u Pro Pro Glu Gly Ser Thr 
50 55 : 60 



,100 



Asp Tyr Asn Thr lie Leu Gin Leu Asp Leu Phe Cys Lys Arg Glu Gly 
65 70 75 80 _; 

Lys Trp Ser Glu He Pro Tyr Val Gin Ala Phe Phe Ser Leu Lys Glu 

85 90 ,95 YY 

Asn Thr Leu Cys Lys Ala " v *' ^ 

100 

r: .' t <2io>"3osL ^:.-'Z' 7 l ^Y C YY "Y YYYYY "Y" I 'Y Af \ .7' 
^; s2ii^"9;' v : Y-YYYY Y : "'.YYYY~' YYYYY Y^ Y/YYYY-Y Y. 
<?ii>^.pRT^ Y-.Y--.r-- ^^'Y-YY-Y YYYY.YYY YYY'YYY" YY Y-. 

..... *2.13 : > A^tifipiati. Sequence! r ^^^ YY- \\. ^ ;7 r "'.V. 1 '^ N f" 'Y: 

Y-.. ^ji6> f .'■ . YYYYY Y ;Y ; Y^ Y- 

,Y" <223> Made tn'!. the ; lab Y V,",!;':, "Y 

YY <<Qo>; v 3q9.' Y.' : Y "Y.Y". YYYYY Y 

Leu . Me t Ala . Glu Glu . Tyjr Thr lie, ^al 

ir -v • • .Y-\ 5.Y,Y" Yy. ; y y. YYYYYi 

Y • <210;> 33,0- ... ., Y J 7 Y YY 

f <211>,9 , . . _ . 

<212>^PRT", rYYYY rY '■-■.-r^ 
<213> Artif iCcial : Se^ence v 7 

YYi <223>^de i^.th^lab / / YY'- 

Y 7 ; <400> 310^ Y Y Y Y I ' Y'- 
Lys Leu . Met Ala Lys '.Ala Leu Leu Leii, 

*Y ; V Y^-Y; ^ Y- 

: ' ; <2io> 3ii .Y Y= YY- Y Y'-Y 

■ c <211> 9.'..'... Y. 7.' . '] . 
//-J <21?> .PRT tYYYY ; i- "Y7Y- 
;!> t : <213>,^ti£icial. : .Sequence 

<220> Y.'., iY'Y Y:7 

<223> Made in thie lab 

<400> 311 
Gly Leu Thr Pro Leu Leu Leu Gly He 



<210> 312 

<211>, 1Q 5 .. ,. 

<212> PRT;. YY.-YYYY' -YYY Y," 

<213> Artif ipial Sequence ; 

<220> . t 7 >: , , .. .. ^7 
<223> Made in the, lab . 



t: 



<4Q0>-312 r . - ... ? ;^Y:- ■? 

Lys Leu Val Leu, Asp Arg. Arg Cys Gin Leu 

1 ; . .■ • - -Y\ s, Y -Y. . - io 
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<210> 313; 
<211> 1852 
<212> DN& ;~ 
<213> Homo sapiens 

<400> 313 

ggcacgagaa ttaaaaccct cagcaaaaca ggcatagaag ggacatacct taaagtaata 60 
aaaaccacct atgacaagcc cacagccaac ataatactaa atggggaaaa gttagaagca 120 
tttcctctga gaactgcaac aataaataca aggatgctgg attttgtcaa atgccfetitc 180 
tgtgtctgtt gagatgctta tgtgactttg cttttaattc tgtttatgtg attat^aiat 240 
ttattgactt gcctgtgtta gaccggaaga gctggggfegt ttctcaggag^ccibc^tgt^ 300 
ctgcggcagc ttcgggataa cttgaggctg catcactggg gaagaaacac aytcctgtcc 360 
gtggcgctga tggctgagga cagagcttca gtgtggcttc tctgcgactg gcttc£tcgg 420 
ggagttcttc cttcatagtt catccatatg gctccagagg aaaatitatSt tStfcttgtta 480 
tggatgaaga gtattacgtt gtgcagatat actgcagtgt cttcatctct tgatgtgtga 540 
ttgggtaggt tccaccatgt tgccgcagat gacatgattt cagtacctgt gfcctggctga 600 
aaagtgtttg tttgtgaatg gatattgtgg tttfctggatfa i j catcbtc^--tgggt^aca'-''^60 
gctttctcca ccttgctgga agtgacctgc tgtccagaag tttgatggct gaggagtata 720 
ccatcgtgca tgcatctttc atttcctgca tttcttcctc cctggatgga cagggggagc 780 
ggcaagagca acgtgggcac ttctggagac cacaacgact cctctgtgaa gacgcttggg 840 
agcaagaggt gcaagtggtg ctgccactgc ttcccctgct gcagggggag cggcaagagc 900 
aacgtggtcg cttggggaga ctacgatgac agcgccttca tggatcccag gtaccacgtc 960 
catggagaag atctggacaa gctccacaga gctgcctggtr ggggtaaagt ibcfcagaaag^ 1020 
gatctcatcg tcatgctcag ggacacggat gtgaacaaga gggacaagca aaagaggact 1080 
gctctacatc tggcctctgc caatgggaat tcagaagtag taaaactcgt gctggacaga 1140 
cgatgtcaac ttaatgtcct tgacaacaaa aagaggacag ctctgacaaa ggcbgfcacaa 1200 
tgccaggaag atgaatgtgc gttaatgttg ctggaacatg gcactgatcc aaatattcca 1260 
gatgagtatg gaaataccac tctacactat gctgtctaca atgaagataa attaatggdc 1320 
aaagcactgc tcttatacgg tgctgatatc gaatcaaaaa kcaagcatgg cct6aciacca 1380 
ctgctacttg gtatacatga gcaaaaacag caagtggtga aatttttaat caagaaaaaa 1440 
gcgaatttaa atgcgetgga tagatatgga agaactgctc tcatacttgc tgtatgttgt 1500 
ggatcagcaa gtatagtcag ccctctactt gagcaaaatg ttgatgtatc ttetcaagat 1560 
ctggaaagac ggccagagag tatgctgttt ctagtcatca tcatgtaatt tgccagttac 1620 
tttctgacta caaagaaaaa cagatgttaa aaatctcttc tgaaaacagc aatdcagaac 1680 
aagacttaaa gctgacatca gaggaagagt cacaaaggct taaaggaagt gaaaacagcc 1740 
agccagagct agaagattta tggctattga agaagaatga agaacacgga agtactcatg 1800 
tgggattccc agaaaacctg actaacggtg ccgctgctgg caatggtgat ga 1852 

<210> 314 
<211> 879 

<212> DNA -;.-T -;-V, " v.- ■ .. . 

<213> Homo sapiens 

<400> 314 

atgcatcttt catttcctgc atttcttcct ccctggatgg acagggggag cggcaagagc 60 
aacgtgggca cttctggaga ccacaacgac tcctctgtga agacgcttgg gagcaagagg 120 
tgcaagtggt gctgccactg cttcccctgc tgcaggggga gctjgcaagag caacgtggtc 180 
gcttggggag actacgatga cagcgccttc atggatccca ggtaccacgt ccatggagaa 240 
gatctggaca agctccacag agctgcctgg tggggtaaag tccccagaaa ggatctcatc 300 
gtcatgctca gggacacgga tgtgaacaag agggacaagc aaaacjaggac tgctfctacat 360 
ctggcctctg ccaatgggaa ttcagaagta gtaaaactcg tgctggacag acgatgtcaa 420 
cttaatgtcc ttgacaacaa aaagaggaca gctctgacaa aggccgtaca atgccaggaa 480 
gatgaatgtg cgttaatgtt gctggaacat ggcactgatc caaatactcc "agatgagtat 540 ? 
ggaaatacca ctctacacta tgctgtctac aatgaagata aattaatggb caaagcactg 600 
ctcttatacg gtgctgatat cgaatcaaaa aacaagcatg gcctcacacc actgctactt 660 
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ggtatacatg agcaaaaaca gcaagtggtg aaatttttaa tcaagaaaaa agcgaattta 720 
aatgcgctgg atagatatgg aagaactgct ctcatacttg .ctgtatgttg tggajtcagcct 780 
agtatagtca gccctctact tgagcaaaat gttgatgtat cttctcaaga • tctg'gaaaga 840 
cggccagaga gtatgctgtt tc tag teat c atcatgtaa 879 

<210> 315 \ ■•; *.-. v .'"" <> 

<211> 293 

<212> PRT ' ' ;*.-• ; \ ... ; ' , 

<213> Homo sapiens 

<400> 315 i 
Met His Leu Ser Phe Pro Ala Phe Leu Pro Pro Trp Met Asp Arg Gly • 

5 10 15 

Ser Gly Lys Ser Asn Val Gly Thr Ser Gly Asp His Asn Asp Ser Ser : 

20 25 30 l , ", 

Val Lys Thr Leu Gly Ser Lys Arg Cys Lys Trp Cys Cys His Cys Phe 
35 40 45 

Pro Cys Cys ; Arg . Gly Ser. Gly Lys- fler to; Val ; Ve\l : M?i Trp Gly A^a - ; u 

ISO ..r - . .. ^ 55? " ' f. •;; ; :-r- §9- Z-' : I.- ■ Z^Z. Z r ZZ IC'-'A- ~'\ 

Tyr Asp Asp: Ser: -Alar Phe Met Asp Pro Arg Tyr* His Vai ^-s..]Gly., i Glu 

65 r-* •:>.. -J:r. ' -■..70 ; ^ - _ :•';;„ i.y. :.7A A j >. - •• 

Asp Lett Asp Lys. Leu .-His.:.- Arg. Ala* Ala Trp Trp Gly.; Lys Val -PrpJ Arg 0 ; r . 

Lys Asp Leu lie Val Met Leu Arg Asp 
100 105 

Lys Gin Lys Arg Thr Ala Leu His Leu 
115 120 

Glu Val Val Lys Leu Val Leu Asp Arg 

130 < \ • V "1*3:5, :j- . 

Asp Asn Lys Lys Arg ^Thr Ala t Leu Thr 

145' i'X ' 3.50- j-i.; , *, 

Asp Glu Cys Ala Leu Met Leu :Leu Glu 

165 ,?';. ,? ? c.Z . ; ; 170 :.r- , > :v ,v: o-l-7'S 

His Tyr/^a r Val^3^ : ten Glu 

Leu Tyr ;Gly Ala ^p vIle .Glu 

J :^;:205. : . - v " 

Leu Leu Leu Gly lie His Glu 
220 



Thr Asp Val Asn Lys Arg Asp 
110 

Ala Ser Ala Asn Gly Asn Ser • 

125 • ; ! :... . ; Z : Z' 

Arg Cys Gin Leu Asn Val Leu - , 
Lys Ala Val Gin Cya.Gln <31u 

,->,.-;• 155: ... X',- t ,. ;? ] ' ■ / ; 7 _ 160 

His Gly Thr ; A^ ^: 



Pro Asp Glu Tyr :Gly Asn Thr ..Thr Leu 
-'180 v : \.v : ^> v- y.;:>185:- : 

Asp *Lys Leu Met Ala /Lys Ala ; Leu Leu 

19S r--i ■■:;„:...-. 200 

Ser Lys Asn Lys His Gly Leu Thr Pro 
210 215 



Gin Lys 
225 



Gin Gin Val Val Lys Phe Leu 
230 



lie 



Lys Lys Lys Ala Asn Leu 
235 240 
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Asn Ala lieu Asp Axg Tyr- G Ala ValvCys 

f - 245 : * ; * > " r :;? "- : Ur^^So • - ^•■.:v;T=.-;-- t ^--::255->. ' 

Cys Gly Ser Ala Ser lie Val Ser Pro Leu Leu Glu Gin Asn Val Asp 

260 265 270 :J 

Val Ser Ser Gin Asp Leu Glu Arg Arg Pro Glu Ser Met Leu Phe Leu vvj 
275 280 285 - : 5 

Val He lie Met 

290 :V - * - " : -- C: ■'?-.** ' rr. -,*; . ;> .' - : . •■ -. 

<210> 316 

<211> 584 '-..V ■■ *■ \ - ^ . ^ . _ 

<212> DNA 

<213> Homo sapiens 

<400> 316 £?1 

agttgggcca aattcccctc cccctacagc ttgaagggga cataaccaat agcctggggt 60 
ttttttgtgg tcctfetggag ktttcttt^e ' fctattttctt fctggjgtgggg - gtgattagag 120 ; 
gaggcttatc actaatagga aggc/^agcta tagggaggct ag^atatggg ggtaagctga 180 
gaggtcctcc tgtgggatgt aaatttcaag ctttgcatag tgtattctcc ttcaatgaaa 240 
agaaagcttg gacataaggt attt'cabtfce atttgccttc ectdttadag aaaaggtcaa 300 . 
gctgcaggat agtattgtaa tctgtacttc cctcaggtgg ccatttttcc ccatcagaga 360 ; 
gagaatgttg gggccaagcc atagtgcaga aaaaaaaatg agccacctct ttttccaggg 420 
tttgtgggtc : aa^fe]b r tgtbc ^attgg'ctta ggtftgcattt caaa^gtgfeg cctgttgatg 480 ■ 
cctgagtgtt tcccatctga aagacaaaac tgcccatggt tttggtttgt tttgtttctc 540 
cccctgccca agaactatca aactcctgag ccaacaacta aaaa 584 

<210> 317 
<211> 829 

<212> DNA ^ "*' fm : '- r • i/ . :,\^ t : : v. - : 

<213> Homo sapiens ii ^- r 

<400> 317 - ' j *" |- ' ' * . • 

attagcttcc gcttctgaca acactiagaga tccctcccct ccctcagggt atggccctcc 60= 
acttcatttt tggtacataa catctttata ggacaggggt aaaatcccaa tactaacagg 120 
agaatgctta ! ^a^dtctaac aggtttfttga gaaitgtgttg gtaagggcca ctcaatccaa 180 
tttttcttgg tcctccttgt ggtctaggag gacaggcaag ggtgcagatt ttcaagaatg 240 
catcagtaag ggccactaaa tccgaccttc ctcgttcctc cttgtggtct gggaggaaaa 300 
ctagtgtttc ^ tgt€gctg% fedagtgagda daacfcattcc -gatcagcAgg gtccagggac 360 
cactgcaggt tcttgggcag ggggagaaac Saaacaaacc aaaaccatgg gcagttttgt 420 
ctttcagatg ggaaacactc aggcatcaac aggctcacct ttgaaatgca tcctaagcca 480 
atgggacaaa tt'cgacccac ^a^accctgga daaagaggtg <gctcattfctt; Jittgcactat 540 • 
ggcttggccc caacattctic tctctgatgg ggaaa&atgg ccacctgagg gaagtacaga 600 
ttacaatact atcctgcagc ttgacctttt ctgtaagagg gaaggcaaat ggagtgaaat 660 
accttatgtc caagctct£t fettcattgaa ggagiataca >ctatgca3:ag cttgaaattt 720 
acatcccaca ggaggacctc- tcagcttacc cccatatcct agcctcccta tagctcccct 780 
tcctattagt gataagcctc ctctaatcac ccccacccag aagaaaata 829 
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O f 57 * Abstract: Compositions and methods for the detection and therapy f breast cancer are disclosed. The compounds provided 
include nucleotide sequences that are preferentially expressed in breast tumor tissue, as well as polypeptides encoded by such nu- 
© cleotide sequences. Vaccines and pharmaceutical compositions comprising such compounds are also provided and may be used, for 
^ example, for the prevention and treatment f breast cancer. The polypeptides may also be used for the production of antibodies, 
^ which are useful for diagnosing and monitoring the progression of breast cancer in a patient 
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